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The designing and production of pipe 
hangers to meet the varied requirements 
caused by expansion, contraction, pressure, 
vibration and load call for a thorough 
working knowledge of springs, levers and 
other mechanical devices as well as of pipe 
and piping systems. As a result of 95 years 
of piping experience and continuous labo- 
ratory research and experimentation, Grin- 
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nell is able to offer standard and special- 
purpose hangers to meet every conceivable 
requirement in piping. 

Whenever piping is involved — Grinnell 
has the specialized engineering knowledge 
to handle the job — from first plan to actual 
operation. Grinnell can supply everything 
from a tiny tube fitting toa complete power 
plant installation. 
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In Hospitals, Greenhouses, Schools, Public Greater savings still are effected by the 
Buildings, Theatres, wherever heating sys- Vapor Turbine in the system, for the reason BB ric 
tems must not fail, install the Nash Vapor __ that this pump operates continuously. It is HR‘ 
Turbine, for it is entirely independent of the only pump that can do this with econ- H,..: 


electric current failure, and continues to omy. Continuous operation means uniform Hi". | 
operate as long as there is steam in the circulation, and uniform circulation saves i 
system. steam. inar 
More than that, the Vapor Turbine is a The Nash Vapor Turbine has but one mov- ¥ 
most economical pump, for the elimination ing part, rotating in the casing without He"' 
of electric current does away with current _— metallic contact, and requiring no internal re 
cost, the largest single item in the operation lubrication. Quiet, compact, and trouble. Hi 
of an ordinary return line heating pump. proof. Bulletin A-290 is free on request. a 
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_R. Marshall, Jr., of the E. 1. duPont de Nemours & Co. 
ngineering Department, Classifies the Types of Drying 
quipment Used in Modern Industry to Facilitate Its 
proper Choice ..... .. Characteristics Are Discussed 


ITTLE attention has been given 
» the problem of classifying the 
rious types of dryers used in 
odern industry. A _ satisfactory 
lassification would show that an 
ypparent haphazardness in dryer 
jesign and dryer types has in real- 
ty some system and reason in spite 
f the diversification. If a classi- 
cation can be devised which will 
yssist in making a first choice of 
several dryers to do a given drying 
job, and which will also give an im- 
ediate overall picture of dryer 
ypes based on some fundamental 
erating characteristic, then such 
a classification should have prac- 
ical value. Furthermore, because 
of the many different types of dry- 
prs which have been developed, it is 
desirable that a classification of 
these dryers be available for refer- 
ence when one is considering what 
ypes might be suitable for a given 
problem. 


Two methods can be used to 
classify dryers. One is based on the 
handling characteristics or physical 
properties of the material to be 
dried, and the other is based on the 
fundamental operating character- 
istic of the method of transferring 
peat to evaporate the liquid. Actual- 
y, the first method serves better 
as a classification’ guide for select- 
ing a group of dryers for prelim- 
inary consideration when a given 
material is to be dried, even though 
it gives no clue as to the reason for 
or the system behind the multitude 
of different types of dryers being 
used. This method might be 
thought of as a functional classifi- 
cation, in which the dryer is con- 
sidered as a function of the mate- 
rial to be dried. The second method 
of classification based on heat 
'ransfer is independent of the ma- 
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terial to be handled, and, therefore, 
can be considered as a true dryer 
classification depending only on dif- 
ferences in dryer operation. 

The classification of dryers ac- 
cording to materials handled will 
be considered in connection with 
the problem of dryer selection, 
which requires a _ tabulation or 
check list for ready reference to the 
types of dryers which should be 
considered tfor a given type of ma- 
terial. However, before such a se- 
lection-classification list can be 
used intelligently, it is obvious that 
the characteristics of the types of 
dryers referred to in the list should 
be well understood. This requires, 
then, a classification and descrip- 


LASSIFICATION CHART 
Aids Dryer Selection 


tion of dryers independent of the 
materials handled, even though it 
is true that the design of most dry- 
ers reflects the attempt to handle as 
efficiently as possible certain types 
or classes of materials. 


Classification on Basis of 
Heat Transfer 


In making a classification of dry- 
ing equipment, it is important to 
agree on a definition of drying. In 
the following discussion, it is as- 
sumed that drying means the re- 
moval of a liquid from a solid by 
thermal means. This eliminates 
mechanical dewatering methods, 
such as filtering and centrifuging, 
from consideration. However, it 
makes no distinction between evap- 
orators and dryers. No confusion 
should arise here because evapora- 
tors generally are used to concen- 
trate a solution by boiling and at 
the same time maintain a fluid 


Indirect dryers, 6 ft in diameter by 50 ft long, at a distillery for producing 


dried grains, showing some of the piping required. 


(Photo courtesy General 


American Transportation Corp., which also furnished photo shown on front cover) 
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mass, while dryers generally re- 
move all or enough moisture to give 
the material a definite, solid struc- 
ture. Temperatures of the liquid 
during drying are usually less than 
its boiling point. Furthermore, dry- 
ers and evaporators differ gener- 
ically in physical form as well as in 
operation. 

In the chart shown on p. 75, a 
classification of dryers has been 
made on the primary basis of the 
method of transferring heat to the 
wet material. A secondary basis of 
distinction utilizes continuous vs. 
batch operation. The chart can be 
used first to determine how heat 
is transferred in a given dryer, and 
second as a reference to consider 
all possible types of dryers for a 
given problem. The method of heat 
transfer and mode of operation, 
batch vs. continuous, have impor- 
tance with regard to subsequent 
operating characteristics and de- 
tails. Some of the outstanding 
characteristics of the types of 
dryers given in the classification 
chart are discussed below. 


Direct Dryers 


According to the chart, all dryers 
in which the evaporated liquid is 
carried away by the heating me- 
dium are termed direct dryers. The 
general operating characteristics 
of direct dryers may be enumer- 
ated as follows: 

1) Drying is accomplished by 
convection heat transfer between 
the wet solid and a hot gas, the lat- 
ter removing the vaporized liquid 
as well as supplying the heat for 
evaporation. 

2) The heating medium may be 
steam heated air, gases of combus- 
tion, a heated inert atmosphere 
(such as nitrogen), or a super- 
heated vapor (such as steam). 

3) Drying temperatures may 
range from prevailing atmospheric 
temperatures to 1400 F, the limit- 
ing temperature for most common 
metals of construction. 

4) At drying temperatures be- 
low the boiling point of the liquid 
being removed, the vapor content 
of this liquid in the drying gas is 
important in determining the rate 
of drying and the final liquid con- 
tent of the solid. When drying 
temperatures are above the boiling 
point throughout the process, the 
vapor content of the gas or air in 
general will have only a slight or 
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Spray dryers installed at a magnesium plant. This unit consists of 2) spray 
chambers, 96 dust collectors, 12 washers and furnaces, connecting duct work 
piping, wiring, etc. The spray chambers are in two rows of 12 each unde 
the housing. An operating passageway extends through the center of the housing 
between the two rows of chambers. (Photo courtesy Bowen Engineering, [nc) 


no retarding effect on the drying 
rate or final moisture content. 
Thus, superheated vapors of the 
liquid being removed could be used 
for transferring the heat and re- 
moving the evaporated vapors. 

5) For low temperature drying, 
it is not uncommon to employ an 
air drying or dehumidification unit 
to reduce the humidity of the dry- 
ing air to some constant value at 
the dryer entrance. Such a system 
may be very essential during the 
summer months when humidities 
are likely to be excessively high. 

6) In general, the lower the final 
moisture content of the product 
from a direct dryer, the more inef- 
ficient will be the operation of the 
dryer, and more fuel per pound of 
water evaporated will be consumed. 
Likewise, the investment cost will 
increase markedly. 

7) The efficiency of direct dry- 
ers will increase with an increase 
in the inlet temperature of the dry- 
ing gas when the exhaust temper- 
ature remains fixed. 


Characteristics of Direct 
Continuous Dryers 


In general, direct dryers which 
are designed for continuous opera- 
tion should handle production ca- 
pacities above 100 lb per hr of dry 
product. In some cases, continuous 
dryers may handle as low as 50 Ib 
per hr when the evaporation load 
is high; i.e., when initial moisture 
contents are on the order of 2 Ib 
water per lb of dry solid or higher. 

It is also generally true that 
continuous direct dryers can be op- 


erated more efficiently than bate) 
direct dryers, because the former 
can take advantage of the direc. 
tional properties of the 
streams of gas and solid in a map. 
ner which will give the hizhes 
overall temperature difference be- 
tween gas and solid. Thus, a solid 
which is temperature sensitive can 
be made to contact relatively co 
gases by the proper arrangement 
of air flow—in this case flow par. 
allel to the direction of motion o: 
the solid. If the flow of gases and 
solids can be made to oppose eac! 
other, i.e., countercurrent flow 
then the most efficient operation for 
given terminal temperatures is ob- 
tained. It is generally true tha’ 
the most economical drying is ac- 
complished at the highest possible 
inlet gas temperature for a giver 
exhaust gas temperature. This can 
be seen from the following defini- 
tion of overall efficiency for a cor 
tinuous direct dryer: 


howling 


Per cent efficiency 


Heat used for evaporation 


— mH 


Total heat supplied 
which can be interpreted in terms 
of temperatures as 


th — te $ 
n = 100 | ——_——- }..... [1] 
h—t 


where 7» = overall dryer efficiency, 
per cent; t: = inlet gas temperature, 
t. = reduced temperature caused 
evaporation only; and ft, = tempera 
ture of air entering main heaters. 
In case the sensible heat picket 
up by the solid is essential to the 
process, then t, should take this 


fact into account. The above defin!- 
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on holds where there is no re- 
ating done within the dryer, and 
nere (t, —t,) represents the tem- 
rature drop suffered by the gases 
om loss of useful heat only in the 
ying operation. 
Equation 1 is applicable to direct 
tary dryers, tunnel dryers with 
» reheat sections, spray dryers, 
neumatic conveying dryers, direct 
pntinuous sheeting dryers, and 
her direct types in which the air 
sses through without reheating. 
is apparent that if ¢, is main- 
ined constant and ¢, increased, 
hen » increases. Of course, in or- 
or that this may be true at a con- 
' Mant evaporative load, the air rate 
’ Bust be decreased accordingly, 
hich permits reduced power con- 
mption. It should also be noted 
hat increasing ¢, increases », 
hich argues for recirculation of 
art of the exhaust gases when 
hey are not too near saturation, 
nd when such recirculation does 
ot decrease the drying rate with a 
sultant increase in dryer size 
hich would offset any gain in fuel 
aving. 
In convection dryers it is gener- 
y theoretically impossible to ob- 
ain 100 per cent efficiency on the 
asis of the definition given by equa- 
ion 1. This may be realized with 
he aid of a section of a humidity 
hart, as shown in Fig. 1. If ¢, 
epresents the condition of the gas 
prior to heating and entering the 
iryer, then the line AB, or (t,—+,), 
s proportional to the heat input to 
he drying gases. Now, if drying 
were to proceed in such a manner 
hat all the sensible heat in the gas 
s used for evaporation only, i.e., 
adiabatic operation, then the air 
emperature would follow the path 
BC, a line of adiabatic saturation, 
and the best heat utilization pos- 
ible would be if the temperature 
of the gas reached t,,, the adiabatic 
saturation temperature, which is 
enerally greater than t,. Should 
his occur, saturation of the gas 
would result. 


Actually, the air temperature fol- 
lows some path such as BD, which 
shows a deviation from a line of 
adiabatic saturation, and indicates 
heat utilization for purposes other 
than evaporation. The change in 
air conditions due to evaporation 
only may be represented arbitrarily 
by the line segment BE. It is ap- 




































parent that an expression for dryer 
evaporative efficiency may now be 
written as 

BE t, — te 
te = x 100 = ——_—_Xx100 ...[2] 

BC ti— tw 
where », is termed evaporative effi- 
ciency to distinguish from », the 
overall efficiency, in equation 1. The 
various temperatures in equation 2 
are shown in Fig. 1. Equation 2 
compares the evaporation actually 
obtained with that which is theo- 
retically possible for a given set of 
conditions. The evaporative effi- 
ciency is affected by dryer design, 
type of material dried, and final 
moisture content. 

The various modifications to and 
implication of Fig. 1 if recircula- 
tion is used for higher values of 
t, and t,, etc., are apparent, and the 
reader can amplify the diagram to 
meet such other conditions as may 
be desired. 

In general, overall operating 
costs of continuous direct dryers 
expressed on a basis of cost per lb 
of dry product are lower than simi- 
lar costs for batch direct dryers, 
primarily because of lower labor 
and fuel costs and higher produc- 
tion rates. A range of operating 
costs for direct continuous dryers 
might be from $0.0005 to $0.025 
per lb of dry product. These fig- 
ures include only labor, power, fuel 
and maintenance. Depreciation and 
overhead are functions of the par- 
ticular plant involved. 





. dryers 


Characteristics of Direct 
Batch Dryers 


Direct batch dryers are generally 
used only for low production rates 
or for certain cases where special 
handling of a high cost product is 
required. These dryers are char- 
acterized by long drying times (6 
to 40 hr is a representative range), 
and unsteady-state operation in 
which the drying conditions of air 
temperature, humidity, material 
temperature, and moisture content 
all change continually with time at 
a given position in the dryer. Di- 
rect batch dryers generally do not 
dry uniformly unless they are very 
carefully designed from the stand- 
point of tray spacing and uniform- 
ity of air flow. Even then there is 
no assurance that they will be op- 
erated properly with respect to tray 
loading. It is not uncommon to find 
plant operated tray dryers with one 
or more of the trays so overloaded 
that no air can pass over them. It 
is also not uncommon to find tray 
dryers in which air flow is so non- 
uniform because of improper de- 
sign that it actually is flowing in a 
reverse direction across the trays 
at the top. 

The economics of this class of 
is best characterized by 
high fuel costs and high labor costs 
which contribute to produce a gen- 
erally high overall operating cost 
per pound of dry product. Fuel 
consumption in some cases may run 





Humidity, (b//e —> 


lq = Tetnp. of Ait Entering Heaters 
4, = Temp. of Air Entering Oryer 
4 =7emp. of Air after Evaporation, 
, ly, has occurred 
te = Temp. of Air Leaving Dryer 
hy = Wet Bulb Temp. of Air 
fntering Dryer 
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as high as 6 to 8 lb of steam per |b 
of water evaporated. This ratio 
seldom is less than 2.5, and in- 
creases as the desired final mois- 
ture content is decreased. 

The batch through-circulation 
dryer represents a distinct im- 
provement in direct batch dryers. 
This type gives higher drying rates 
than cross-circulation tray dryers, 
and hence permits the batchwise 
handling of larger production rates, 
if so desired. Its use is restricted 
to those materials which are or can 
be made permeable to through- 
circulation of air. In some cases 
this may require the use of pre- 
forming equipment. 


Indirect Dryers 


According to the dryer classifica- 
tion chart, indirect dryers differ 
from direct dryers with respect to 
heat transfer and vapor removal. 
The general operating characteris- 
tics of indirect dryers may be 
listed as follows: 

1) Drying results from the 
transfer of heat to the wet mate- 
rial by conduction through a solid 
retaining wall, usually metallic. The 
source of heat on the other side of 
the retaining wall is generally con- 
densing steam, but may also be hot 


water, gases of combustion, molten - 


heat transfer salts, hot oil, electric 
heat, ete. 

2) Drying temperatures of the 
surfaces of contact may range from 
below freezing in the case of frozen 
state dryers to 1000 F in the case 
of indirect rotary dryers using 
heat from combustion gases. 

3) Indirect dryers are especially 
suited to drying under reduced 





pressures and with inert atmos- 
pheres. It follows that where re- 
coverable solvents other than water 
are to be evaporated from a solid, 
indirect dryers are best adapted to 
this requirement. They permit not 
only the recovery of the solvent but 
also the introduction of inert gases 
to eliminate the occurrence of ex- 
plosive mixtures or oxidation of 
easily decomposed materials. 

4) Indirect dryers using con- 
densing steam are generally the 
most economical of all types from 
the standpoint of heat consump- 
tion. This is because they furnish 
heat only in accordance with the 
demand made by the material being 
dried. However, as in the case of 
direct dryers, the efficiency of in- 
direct dryers is markedly reduced 
as the final moisture content is 
lowered. 

5) The problems of dust recov- 
ery and the drying of dusty mate- 
rials can be handled most satisfac- 
torily in indirect dryers. 

6) Temperature sensitive mate- 
rials cannot usually be dried eco- 
nomically or satisfactorily in in- 
direct dryers using steam. Usually, 
hot water heat and vacuum are re- 
quired for such materials. 

7) The operation of indirect 
dryers is frequently characterized 
by some method of agitation to im- 
prove the contact between the hot 
metal surface and wet material, as 
well as to effect a continual change 
in wet material at the hot surface. 
The nature of this contact deter- 
mines the overall drying rate of in- 
direct dryers. Heavy, granular ma- 
terials generally give higher heat 
transfer coefficients of contact than 





DRYING’S A SUBJECT that involves piping and heating and air condi- 
tioning. for heat must usually be conveyed to and away from the drying 
equipment by means of piping or ductwork, and the effect of the drying 
process on the overall plant heating, ventilating, and air conditioning 
systems—and on the plant piping services—must be given considera- 
tion. . . . In this practical article, the author gives a general, overall 
picture of basic differences among the various types of dryers commonly 
used today. A complete, detailed description of each type has not been 
given or even attempted: rather, an attempt has been made to show that 
dryers can be classified in a logical manner according to certain basic 
differences in operating characteristics. This classification is based on the 
different methods of transferring heat and removing the evaporated 
liquid. The operating characteristics of the dryers in each group of the 
classification are discussed, as are costs. The problem of relating the 
various dryers to the types of materials each one is best suited to handle 
has been reserved for subsequent discussion of the problem of selection. 
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fluffy, bulk solids. It is igo 
lieved that the surface ten eraty, 
affects the coefficient of he: tray, 
fer. 


Characteristics of Inc irec 
Continuous Drye; 


Indirect continuous dryers, 
general, are probably the most . 
nomical to operate of al! ‘ype 
dryers. Labor costs are no greats 
than for direct continuou- drye, 
and in general fuel costs wil) 
lower. It is not unusual 1) obt,) 
efficiencies of 70-80 per cent , 
steam tube rotary dryers, for » 
ample, while in drum drying oper, 
tions where the desired final moj 
ture content is not too low, steap 
consumptions as low as 1.2 |b py 


lb of water evaporated can be 9) 
tained. It should be stressed agaiy 
that—as a general rule for all typ 


of dryers—efficiency of heat utiliza 
tion is markedly affected by th 
final moisture content to which thé 
material is to be dried. Thus, i 
would not be unusual to find tha 


the efficiency of a dryer is reduced 
from 70 per cent to 50 per cent hy 
changing the final moisture conten 
specifications from 1 per cent t 
0.5 per cent. 

Where a capacity comparison be- 
tween a direct and indirect dryer is 
justified, it is generally true that 
an indirect dryer has more capacity 
than a direct dryer of the same six 
at comparable temperatures of op 
eration. Thus, for example, a stean 
tube rotary dryer will have from 
two to three times the capacity 
the same size direct rotary for th 
same temperature of the heating 
medium. Such a comparison presup 
poses, of course, that each type 
dryer can handle the material 
question equally satisfactorily 

Indirect continuous dryers «a 
frequently be operated at pressure 
less than atmospheric, and wher 
good seals at the charging and dis 
charging points can be made, nege 
tive pressures of 27-28 in. of mer 
cury can be maintained durin 
continuous operation. The obviow 
advantage of this feature is tha 
continuous drying can be pe 
formed in conjunction with solvet! 
removal and solvent recovery. (or 
tinuous drying with solvent reco’ 
ery is a field which warrants é& 
velopment and research because 
although recovery of solvent vapor 
from drying is generally practic] 
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Direcr ORvers 

Heat transter for drying 
ts accomplished by direct 
contact hetweenr the wer 
solid and hot gases. The 
vaporized ligudld &s car 
ried away by the arying 
Inediutn; 1.@., the hot gases. 
Direct dryers might also 
be ferimed convection 
aryers. 








(NFRA-AEO OR 
Baoan?’ Heat DRYERS 
Diewecrric Heart ORrers 

The operation of radiant 
heat aryers Depends an the 
JONCl APIO), IF AISTIUSSIOII 
and absorption of intra- 
fed rays. 

Dielectric heat aryers 
gperate on the principle of 
heat generation within the 
solid by placing the latter 
in @ high frequency elec- 
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Meal for dryitg /s trans 
ferred to the wet solid 
through aretaining wall. 
The vaporized liguld is 
removed independeritly of 
the heating medivin. Kate 
of drying depends on the 
contacting of the wet ma- 
terial with hot surfaces. 
nairect dryers might at- 
So be tetined conduction 
or contact dryers. 
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CovTiINvous 

Qoeration is continued 
without interruprion as 
long as wel feed /s sup- 
plied. It 4s apparert 
that any continuous ary- 

v can be qverated in- 
termittently o batch- 
wise if so desired. 
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BATCH 

Oryers are designed 
to qverate on a detinite 
size Latch of wet feed 
tor given tine cycles. in 
batch dryers the cond? 
tions of moisture content 
ond temperature cor- 
tinwously change at 
any poitt in the dryer: 
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Qirecr ConTinvous TrPes 


|Z Cowrivvods Tray DRYERS such 
| as continuous inetal belts, vi- 
/ 
) 
| 


broting trays wtilizing Phot 
gases, vertical furbo-dryers. 





passes through the dryer 
either as festoons of as a 
tawt sheet stretched on a 
pir frarre. 


3 Pweumaric Convevine Devers. 
” this type drying /s offen 
aone in conjunction with 
grinding. Material conveyed 
in high temperature, high 
velocity gases fo @ cyclone 
collector. 


4 Rorary Oerens* Materia! is 


conveyed arid showered in- 


side a rotating cylinder 


through which hot gases flow 





4. Spear Drvers. Dryer feed 
must be capable of ator- 
leation either by a centrif- 
vga/ disc or @ nozzle 





6 Tuousn-Circutarion ORYERS. 
Noterial ks hela or @ cortin- 
wous Conveyitag screet, atid 
hot air is blowr through it. 

? Tewwee Orvers. Materia/ on 
trucks is tnoved through a 





fuonel it contact with 
hot gases. ' 





tt 


2.Conrivvous Sweeting Davtes. A 
continuods sheet of materia/ 


Direct BarcHx Trees 


1 Barcw THROUGH- CIRCULATION 


Devers. Materia! held on 
screen bottom trays through 
which hot ait is blown 





2 Tray awo Comparroent DRYERS 


Materia/ supported on trays 
which may or nay fot be on 
removable trucks. Air blown 
across Material on trays 














*Certain retary dryers 
nay be @ combination of 
lndirect and direct types; 
e.g, hot gases first heat 
an daner shell arrd ther 
pass between an inner end 
ovter shell in contact with 
the wer solid. 








nteatiahiinail 








CONTINUOUS 
Oryttg (s accompl!shed 
by material passing 
through the dryer corr- 
tnwowsly atid if? Cor- 
tact with a hol sur- 
face. 








ak OO 


— 
BATCH 


BSarch indirect dryers 
are generally well adapt 
ed fo qverate under va 
wun. They may be di 
vided into agitated and 
non-agitated types 


—_ 








_—EE 





ES 





1 Crtmnvoer Darers for contip- 


vows sheets SUC? AS PAPer, 
cellophane, textile plece 
goods, etc. Cylinders are 
generally steam heated, 
and rotate. 


2 Dever Drvers. These may be 


heated by steam or Por 


warer. 


3 Scasw Covveéror Drareas. A/- 


though these dryers are 
continuous, operation? wader 
@ vacuum is feasible. Sol- 
vert recovery with drying 
(s possible. 


4 Sream Tuse Rorary ORVERS. 


Steam or hot water can be 
used. Qperation on slight neg- 
ative pressure /s feasible 
to perim/i?t solvent recovery 
with drying (f desired. 





5S. Viewarnve Tray Oavers. Heat- 


jng accomplished by steam 
or Bot water. 


6 Seecia Trees such as & Con- 


tinwous fabric belt moving 
in close contact with a 
steam heated platter. 
Materia/ to be dried lies 
an the bel? and receives 
heat by cortact. 








| Actraréo fan Qavées 


2fReEzE Davers. Materia/ is 


3 Vacvem Rorarr Daveas. ™ 


4 Vacuum Tray Davers. Heat- 





— 7 
Bese 

may operate atmospherically 
or wader vacvdin, and car 
handle sinall production of 
nearly ati form of wet so/ 
(7; le ligdids, s/urries, 


frozen prior to drying. Ory 
ing ip frozen state is ther 
aone under very igh vac 
van. 


4 


‘a 
terial is agitated in a hor 
l2orttal, stationary she//. 
Vacwum may Pot always 

be recessary. Agitator may 
be steam heated ia addition 
to the she//. 





ng done by contact with 
steam heated or bot water 
Aeated shelves on which the 
material lies. No agitation 
ipvolved. 
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for batch indirect dryers, continu- 
ous operation is frequently much 
more desirable and actually neces- 
sary in some cases of high produc- 
tion rates. It is quite feasible to 
dry and recover vapors continuous- 
ly in a steam tube rotary dryer 
when reduced pressures of only 1 
in. of water or less are needed to 
confine the vapors in the system 
and lower pressures are not re- 
quired for drying. In screw con- 
veyor type dryers, vacuums as low 
as 27 in. of mercury can be main- 
tained continuously with the use of 
proper seals at the inlet and outlet 
ends of the dryer. 


Characteristics of Indirect 
Batch Dryers 


Batch dryers of the indirect type 
are suited primarily for drying 
solids in batches, for evaporating 


and drying solutions or slurries, . 


and for drying under vacuum. Such 
dryers may be divided into two 
groups, one in which the solid re- 
mains stationary throughout the 
cycle, and the other in which the 
solid is continuously agitated dur- 
ing the drying cycle. The former 
group is best typified by the 
vacuum tray dryer, and the second 
by the agitated pan dryer, which 
may or may not operate under 
vacuum. Vacuum tray dryers are 
suited best for small batches of 
dusty materials which would cause 
serious dust losses if agitation 
were used during drying. Some 
materials, on the other hand, re- 
quire a very vigorous agitation or 
milling during drying followed by 
a high vacuum in order to produce 
certain desired properties in the 
final product. The power require- 
ments for milling down to dryness 
may be as high as several hundred 
horsepower for certain materials. 
This power obviously reflects a 
grinding action during drying. 

In the case of drying materials 
in the frozen state, relatively high 
vacuums are utilized, on the order 
of 5 microns. An important prob- 
lem in freeze dryers is handling 
satisfactorily the large volumes of 
vapor at the very low pressures in- 
volved. One procedure consists of 
freezing the vapors on a cold sur- 
face which is continuously kept free 
of ice by a rotating scraper, the ice 
falling into a receiver which is dis- 
charged after the vacuum has been 
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broken. Another method consists 
of adsorbing the vapors on solid 
adsorbents, such as silica gel or 
activated alumina. 

The major cost in the operation 
of batch indirect dryers is labor for 
charging and discharging the dry- 
ers, and in many cases for cleanup. 
Fuel requirements may -lie in the 
range of 1.5 to 3.0 lb of steam per 
lb of water evaporated, depending 
on the desired degree of dryness. 
Power requirements will depend on 
the degree of agitation required, 
the nature of the material, and—if 
vacuum is used—the degree of 
evacuation. 

It will be noted that the classi- 
fication chart does not include ra- 
diant heat or dielectric heat dryers 
with either direct or indirect dry- 
ers. This is because neither of 
these types completely satisfies the 
definitions established for direct or 
indirect dryers. Thus, radiant heat 
dryers cannot be classed as direct 
dryers, since (although there is di- 
rect contact with the radiant en- 
ergy which supplies the heat) the 
vapors are not removed by the heat- 
ing medium. On the other hand, 
radiant heat dryers do not satisfy 
the criteria set up for indirect 
dryers, and hence it is logical to 
place them in a separate subdivi- 
sion. 


Radiant Heat and Dielectric 
Heat Dryers 


Dielectric heat dryers are pe- 
culiar in that their operation is 
typified by the generation of heat 
inside the material being dried so 
that it is not at all unlikely the heat 
will flow from the center of the 
solid outward because of higher 
temperatures in the interior. 

Dryers which operate on the 
basis of radiant energy are gen- 
erally continuous dryers. They are 
best suited for drying materials in 
which the thickness of the wet ma- 
terial is quite small, not greater 
than about % in., for example. 
Contrary to prevailing opinion, the 
infrared rays do not penetrate the 
solid material to-any appreciable or 
significant depth. 

Radiant heat may be generated 
electrically or by refractory mate- 
rials heated to incandescence by the 
combustion of gas. The greatest 
application of radiant heat dryers 
has been to the drying and baking 
of paint films and enamels in which 
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water evaporation is not sual) 


involved. Application of -adian 
heat to the evaporation 0: wate, 
may be feasible to thin m: ‘erja), 
such as textiles, or it may }, 


feasible as an auxiliary soirce o 
heat to boost the capacit. of 
dryer already in operation 
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Radiant heat drying is conside,. J 


ably more expensive than drying jy 
the more standard types of dire 
or indirect dryers using steam »; 
other common fuels of a cop. 


parable cost. If electricity is th 


source of radiation in radiant hey 
dryers, then fuel costs may be as 
much as 10 times those for direc 
or indirect dryers, while if gas j; 
the source of the radiant heat, the 
cost will be about four times. The 
maximum efficiency which can by 
expected from electric radiant hea: 
dryers is about 30 per cent 

Dielectric heat dryers are stil] ip 
the development state, and their 
place of application to drying has 
not yet been properly determined. | 
is true at the present time that the 
cost of this method is excessive and 
cannot compete with conventional 
methods for established drying 
problems; hqwever, it is entirely 
possible that certain special drying 
problems may be solved best by 
dielectric heating to give a product 
sufficiently improved in quality to 
stand the high drying cost. In gen- 
eral, dielectric drying will find pos- 
sible advantage in the drying of 
large, massive objects which re- 
quire scores of hours to dry by 
conventional means—for example, 
rayon cakes, wooden gun _ stocks, 
large ceramic pieces. 





JOHN L. LEWIS TOOK 

US TOO SERIOUSLY 
We’ve been running a number 
of articles in Heating, Piping & 
Air ‘Conditioning lately about 
the importance of smoke abate- 
ment and methods of eliminating 
excessive air pollution, but we 
certainly didn’t mean to imply 
that coal shouldn’t even be 
mined in order to prevent dirty 
air in cities. There are types of 
city ordinances, and methods of 
design, installation, operation, 
and maintenance of fuel-using 
equipment—many of which have 
been pointed out in these articles 
—that can do the job a bit more 





simply. 
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Pipe Wall Thicknesses for 
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“f High Temperature Service 

— Aren't Unduly Conservative 
ler. 
i By Arthur McCutchan, Engineering 
"ect 

or Division, The Detroit Edison Co. 
the 
™ ye writer sympathizes with on radial creep of the side of the fourth or one-eighth of the yield 
* Btis W. Page’s objective—as dis- pipe under compressive longitudinal strength as stated by Mr. Page. At 
sy yssed in his article entitled Pipe stress. Difficulties due to excessive 900 F the allowable stresses in the 
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Vall Thickness Based on Total 
ombined Stress, in the March 
‘ssue of Heating, Piping & Air 
‘onditioning—of securing pipe 
wall thicknesses better proportioned 
o the services involved. There are, 
however, a number of points in his 
article which are not in accord with 
the present writer’s view of the 
problem. 

Contrary to Mr. Page’s conclu- 
sion, the writer believes that the 
bursting or hoop stress is the criti- 
cal stress in considering pipe wall 
thickness. The bending stress due 
to restraint of thermal elongation 
is capable of relaxation and the 
writer has not found evidence of 
creep failure under relaxation load- 
ing. The only adverse effect of 
bending stress at high tempera- 
tures caused by thermal elongation 
that has been related to pipe failure 
is the possible accelerating effect 


bending moments causing leaks at 
bolted joints and excessive thrusts 
on equipment are outside the scope 
of this particular discussion. 

Mr. Page evidently has over- 
looked the chapter on expansion 
and flexibility in the American 
Standards Association Code for 
Pressure Piping, in his statement 
that direct recognition of bending 
stresses was not made in the codes. 


Factor of Safety 


Mr. Page’s use of the term “fac- 
tor of safety’”’ when applied to pipe 
used at temperatures of 850 F and 
higher is not in accord with the 
known behaviour of steels under 
conditions where creep is a factor. 
The allowable working stresses 
given in the ASME boiler code and 
in the ASA piping code at 650 F 
are one-fifth of the tensile strength 
at room temperature, not one- 


The bursting or hoop stress is critical 





























boiler code and in the power piping 
section of the piping code are un- 
derstood to be approximately 80 
per cent of the stress producing an 
elongation rate of 1 per cent in 
100,000 hr. [See discussion of the 
1942 Code for Pressure Piping, 
section 3, Heating, Piping & Air 
Conditioning, March 1942.] There 
is no very good basis for arriving 
at any “factor of safety” under the 
latter condition and certainly the 
material would not support a stress 
at 900 F of four times the 10,000 
psi permitted for carbon-moly at 
that temperature for more than a 
few hours. Therefore, it would not 
seem to be permissible to say that 
a factor of safety of four exists 
with pipe designed on the basis of 
code formulas for 850 F and higher. 

As a matter of fact, on the basis 
of total permissible elongation be- 
fore failure, present allowable 
stresses for materials such as car- 
bon-moly, which tend to rupture 
after prolonged loading with rather 
limited total extension, may not 
prove to be at all conservative. Un- 
fortunately, there is a tendency to 
assume that a pipe which has been 
in service for 10 years.or so has 
some way proved itself, rather than 
to assume that it may have in- 
creased in diameter about one-half 
of its permissible total extension. 
Efforts to measure diametral in- 
creases of pipe in service have not 
been too succéssful, but reasonable 
correlation with predictions from 
laboratory creep data have been ob- 
tained in a few instances. 


May Prove Dangerous 













The writer does not wish to be 
an alarmist, but believes that cut- 
ting the pipe wall thickness too 
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thin on the basis that present 
stresses should be higher or that 
bending stresses can in some man- 
ner be combined with bursting 
stresses to result in a reduction in 
wall thickness, may prove to be 
dangerous where _ temperatures 
above about 850 F are involved. 
This does not mean that present 
thicknesses—particularly those re- 
quired for naval and marine piping 
—may not be advantageously re- 
duced in many cases. The require- 
ment that the next commercial 
thickness shall be selected for 
bends to compensate for thinning 
of the outside wall is typical of ar- 
bitrary rules that may call for 
using unnecessary wall thickness. 
Mr. Page appears to be correct 
in his discussion of the effect of 
pipe wall thickness on bending 
stress, since with minor exceptions 
the two are independent. The per- 
missible bending stress, however, is 
determined according to the piping 
code by subtracting the longitudi- 
nal stress due to internal pressure 
from the total combined stress 
which is three-fourths of the sum 
of the allowable stress (S value) at 
650 F and at 900 F. Heavier pipe, 
therefore, does give an increase in 
permissible. bending stress in 
straight pipe according to this 
code, but the differences are not 
particularly significant for any 
probable differences in pipe thick- 
ness that would be selected for a 
given service. The advantage of 
using heavier short radius bends, 
or welding elbows, as a means of 
reducing the value of the stress 
multiplication factor 8 should, of 
course, be recognized in checking 
the flexibility of piping layouts. 


Corrosion Allowances 


Mr. Page’s criticism of the cor- 
rosion allowances required by the 
piping code for steam and oil 
piping appears to be based on a 
misconception of the services in- 
volved. Oil piping within power 
plants is assigned the same corro- 
sion allowance and allowable stres= 
values as for steam piping. It is 
only oil piping systems used in the 
production, transmission, and re- 
fining of petroleum to which the 
lesser corrosion allowance is ap- 
plicable. It should be noted that 
allowable working stresses in sec- 
tion 3 of the piping code, which 
covers oil piping systems, are about 
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25 per cent higher than permitted 
in section 1 on power piping. The 
resulting pipe wall thicknesses for 
a given pressure-temperature con- 
dition in refinery piping conse- 
quently are much less than would 
be required for an oil line within a 
power plant. These differences do 
not imply that oil piping require- 
ments in the piping code are not 
entirely adequate for the different 
services required of refinery piping. 

The C factor has never been men- 
tioned in code discussions as hav- 
ing any connection with expansion 
stresses and in the opinion of the 
writer its effect is almost negligible 
in that connection. 


Permanent Set of Piping 


It is not clear what Mr. Page has 
in mind in the statement that “It 
is not surprising then to read of 
the permanent set which a piping 
system takes when first put into 
service.” If this statement refers 
to the loss of prespring which is 
often observed when a joint is un- 
bolted after a period of service, 
then it seems desirable to the 
writer to point out that this ap- 
parent set is more properly at- 
tributable to swiveling at joints 
during erection or inability to 
secure the necessary accuracy in 
lining up the various pipe ele- 
ments. It is now generally recog- 
nized that it is not due to exces- 
sive bending stresses, as the latter 
naturally result in an increase in 
the apparent amount of pre- 
spring. Relaxation of excessive 
bending stresses at high tempera- 
tures and prespringing both re- 
duce the stresses carried by the 
material at operating tempera- 
tures; therefore, their effect is 
additive—rather than subtractive, 





IN THIS discussion of the article 
entitled Pipe Wall Thickness 
Based on Total Combined Stress, 
published in the March HPAC, Mr. 
McCutchan says that there are a 
number of points in the March ar- 
ticle with which he is not in agree- 
ment. He points out that a method 
of taking bending stresses into 
account exists in the Code for Pres- 
sure Piping, and he states that 
present pipe wall thicknesses for 
service at temperatures of 850 F 
and over aren't too conservative. 
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Reducing thickness may be dangeroy 


as has sometimes been assumed. 4 
full discussion of this point was 
given in an ASME paper on Sig. § 
nificance of and Suggested Limits 
for the Stress of Pipe Lines Due 
to the Combined Effect of Pres. 
sure and Expansion, by D. | 
Rossheim and A. R. ©. Mark! 


Transactions, ASME, Vol. 62, \ 
5, July 1940. 
Mr. Page’s conclusion that pres 


ent rules have been inadequate fo 
low pressures where “even norma 
bends were used” is not supported 
by any piping failures that hav 
come to the writer’s attention. Mr 
Page’s proposed thicknesses 
high pressures chance to line uy 
quite well with those based on the 
piping code, so would seem to giv 
no basis for criticism of that 
code. The greater thicknesses re- 
quired by the Coast Guard and 
American Bureau of Shipping ar 
noteworthy and are in line with 
the writer’s finding that such pip 
ing is heavier than comparable 
piping in central station work 
While good and sufficient reason: 
for the use of heavier pipe for 
ship’s piping doubtless can be 
given, the writer’s opinion is that 
less difficulty with bolted joints 
excessive thrusts, etc., would re 
sult from the use of lighter pipe 
with no sacrifice in safety. 

The purpose of this discussio! 
has been to point out that 4 
method of taking bending stresses 
into account exists in the piping 
code and that present pipe wal! 
thicknesses for service at tem: 
peratures of 850 F and higher are 
not unduly conservative. 
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ONSTRUCTION 





SPECIFIC EXEMPTIONS of certain 
articles from the restrictions of the 
construction control order were an- 
nounced May 2 by the Civilian Pro- 
duction Administration. These 
items were included in supplement 
1 to Veterans’ Housing Program 
Order 1. 

Supplement 1 also lists the kinds 
nits of fixtures and mechanical equip- 
Due (aE ment whose installation, above the 
res. AE small job cost allowances in the 

B construction order, requires author- 
rk). Bization from CPA. In addition it 

explains in detail provisions of the 

order applying .to installation of 
res fixtures, mechanical equipment, and 
for other equipment. 
mal Under the building control order 
ted VHP-1) authorization is required 
ave for—among other things—the in- 
Mr stallation of fixtures and “mechani- 
for cal equipment” and alteration of 
uy structures, with some exceptions. 
the The order does not restrict the in- 
ive stallation of machinery and equip- 
nat ment other than mechanical equip- 
re. ment. Supplement 1 states that the 
nd articles listed below [among 
are others] are never considered to be 
+h fixtures or mechanical equipment. 
ip- Therefore, these articles may be in- 
le stalled without regard to the pro- 
rk visions of the order, as long as no 
ns alteration to the building is re- 
or quired (such as installing founda- 
be tions, putting up partitions, and 
at the like) : 


bs, Air conditioning equipment where 

.- required to provide humidity or tem- 
perature control for industrial proc- 

pe *ssing and self-contained individual 
units with no duct systems. 

) Automatic fire protection sprinkler 

P systems. 

ps Control or testing equipment used 

" for industrial or utility purposes or in 


a laboratory or hospital. 
Conversion oil or gas burners. 
Power generating or transmitting 
*quipment sueh as boilers, generators, 
and transformers (except where the 


f Heat 





primary purpose of the equipment is 
to provide electricity or steam for 
lighting or heating the building in 
which they are installed). 

Refrigeration equipment, such as 
compressors, in a cold storage ware- 
house or a frozen food locker plant. 

Refrigerators (except where built 
as an integral part of the building). 

Stokers. 

Storm windows, 
screens and awnings. 

Other processing machinery and 
equipment. 

Other machinery and equipment in- 
stalled to provide a special service in 
a structure and not installed merely 
to operate the structure. 

However, the supplement  ex- 
pleins that any alteration to a 
building or other structure covered 
by the order, in connection with the 
installation of exempt machinery 
or equipment, is restricted. For 
example, if a foundation is built 
inside a building to receive the 
equipment, or if partitions or new 
walls are installed to separate a 
machine from the rest of a plant, 
the job would require authorization 
unless the cost of the alteration 
work comes within the small job 
allowance for that type of building. 

Restrictions in the construction 
control order do not apply to the 
installation of any kind of equip- 
ment, including mechanical equip- 
ment, outside of and not attached 
to a building. Supplement 1 to 
VHP-1 explains that this exemption 
applies even if a foundation must 
be built for the piece of equipment 
and even if the equipment is con- 
nected to a building by pipes or 
pipe lines, wires, or the like. 

Veterans’ Housing Program Or- 
der 1 states that the cost of me- 
chanical equipment or fixtures must 
be included in the total estimated 
cost of an installation or relocation 
job, to determine if the job comes 
within the small job allowance for 
which authorization is not required. 


storm doors, 
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Stokers, Conversion Burners and Some Air 
Conditioning Exempt from Housing Order 


Supplement 1 makes clear that the 
cost of used fixtures or used me- 
chanical equipment need not be in- 
cluded in estimating the cost of a 
job. 

“Fixtures” are defined as any ar- 
ticle attached to a building or 
structure and used as a part of the 
building or structure. “Mechanical 
equipment” is considered to be any 
equipment used to operate a build- 
ing or other structure, that is, 
plumbing, heating, ventilating, and 
lighting equipment. 

The following fixtures and me- 
chanical equipment articles [among 
others] are covered by the order, 
both regarding the installation of 
the item itself and any alterations 
to a structure involved in the in- 
stallation: 

Air conditioning equipment (except 
when used for humidity or tempera- 
ture control in industrial processing 
or as refrigeration equipment in a 
cold storage warehouse or a frozen 
food locker plant and except self-con- 
tained individual units with no duct 
systems). 

Furnaces and furnace burner or 
boiler burner units. 

Heating equipment. 

Ventilating equipment. 

Any other article falling within the 
definitions of fixture and mechanical 
equipment stated above. 


Installing replacement parts in 
existing mechanical equipment was 
exempted from the coverage of 
VHP-1. The supplement specified 
that this exemption applies to the 
replacement of parts which are not 
serviceable, but does not exempt 
the replacement of an entire piece 
of equipment. For example, author- 
ization is not required to replace 
the grates in a furnace or the tubes 
in a boiler but is required to re- 
place the entire furnace or boiler, 
unless the total cost of replacement 
comes within the small job allow- 
ance. 
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Encouragement J, 





to Apartment Ff: 


Construction” §" 


th 
Thousands of Veterans Aren’t in di 


Position to Buy Homes, Housing in| 
Expediter Wyatt Says .... . Big F 
Projects Willi Provide Employment 


no 


mu 


Reports received from many large cities indicate 
an increasing interest in large scale rental projects 
as a part of the veterans emergency housing pro- M 
gram, according to Wilson W. Wyatt. national th 
housing expediter, in a statement last month. st 


“The need for rental housing can’t be under. bu 
estimated, so we intend to give all possible en. 
couragement to the construction of apartment 
buildings. large and small,” Mr. Wyatt said 
“They not only will provide the type of housing 
many veterans need, but the large projects wil 
furnish jobs to types of workers who are not gen- e 
erally employed on small home construction.” D 


Mr. Wyatt pointed out that thousands of vet I 
erans in all sections of the country are not now u 
in a position to buy homes of their own. "A large 
number are seeking jobs best fitting their cape ' 
bilities and are not firmly established to the poin! 
where they are ready to settle down to a lifetime 
job in a specific community,” he added. “Many o! 
them are completing their educations or embark 
ing on their first jobs and consequently do no! h 
wish to be tied down by an investment in a per n 
manent home.” n 


Mr. Wyatt said that plans for such renta! hous: 
ing had been announced at the very inception of 
the program. b 

“Ot course, all multiple dwelling projects—like 
individual homes—must be within the rentc! limits 
prescribed under the veterans emergency housing 
program, which sets a top rent of $80 a unit.” Mr. 
Wyatt said. 
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Predicts Billion Dollar Boost 
in Nonresidential Construction 


A BILLION dollar increase in 
nonresidential construction during 
1946-47, even with the limitation 
order curtailing nonessential and 
deferrable projects, is scheduled 
under the veterans emergency 
housing program, according to Wil- 
son W. Wyatt, national housing ex- 
pediter. 

Moreover, current estimates of 
the Bureau of Labor Statistics in- 
dicate that at the peak of the hous- 
ing program in 1947 almost twice 
as many workers will be needed for 
nonresidential construction as are 
now employed in that type of build- 
ing. 

In other words, there will be 
more, not less, employment, build- 
ing, and investment in the heavy 
construction nonresidential fields, 
Mr. Wyatt emphasized. Fears that 
the limitation order signifies a 
stoppage of heavy construction 
building are unfounded and based 
on a misunderstanding of the order 
and the building program, he said 
last month. 

“The program calls for a greatly 
accelerated production of building 
materials,” Mr. Wyatt explained. 
“While the bulk of this increased 
production will go into home build- 
ing, some of it will go into essen- 
tial nonresidential construction. 

“So, actually, the program will 
stimulate a larger volume of non- 
housing construction than we would 
have had without the program.” 


Schools, Hospitals, Factories 


The effect of the limitation order, 
he explained, will be to screen out 
nonessential and deferrable com- 
mercial and industrial construction 
—such as night clubs, race tracks, 
motion picture theaters. On the 
other hand, materials and man- 
power will be made available to es- 
sential projects such as_ schools, 
hospitals, highways, streets, sew- 
ers and other utilities needed in 
Support of the housing program as 
well as industrial plants producing 
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Wyatt Says Government 
Program to Stimulate 
Nonhousing Volume Too 





needed materials or providing 
needed employment. 

Mr. Wyatt cited Bureau of Labor 
Statistics employment figures both 
for on-site residential construction 
and for all other construction. In 
March, BLS reported, 360,000 
workers were employed on-site in 
home building and 800,000 were 
employed on-site in all other new 
construction. 

By next September, expected 
peak month for 1946,* the bureau 
estimated that 975,000 on-site 
workers will be required for the 
Wyatt home building program and 
900,000 for all other new construc- 
tion. And at the 1947 peak, 1,100,- 
000 will be needed for the veterans 
emergency housing program and 
1,500,000 for all other new con- 
struction. 


$23 Billion for Nonresidential 


Nonresidential construction, re- 
pairs and maintenance — without 
the program and limitation order— 
were estimated to reach $22 billion 
in 1946-47. Thus, the present goal 
of $23 billion represents a 4 per 
cent greater volume than there 
would be without the emergency 
program. And, at the same time, 
the emergency program and the 
limitation order will assure 65 per 
cent more home building than there 
would be without the program and 
the order, says the National Hous- 
ing Agency. 

A huge volume of heavy con- 
struction work which was under 
way before March 26, date of the 
limitation order, is not affected by 
the order. That work will continue, 
and is expected to provide a back- 





*These estimates may be affected by 
the coal strike—Ed. 
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log of some months of employment 
for heavy construction workers. As 
the months go by, it is expected 
that building materials will be- 
come much more plentiful — and 
that as they become more plentiful, 
prohibitions against nonessential 
construction can be relaxed. 

Of the 2,700,000 dwelling units* 
to be started before the end of 1947 
under the veterans emergency 
housing program, a large number 
will be in the form of large apart- 
ment houses and multiple dwelling 
projects. These large-scale proj- 
ects will also add to the demand for 
many types of heavy construction 
workers. 


Order Doesn't Restrict 
Process Piping 


In connection with the above es- 
timate of nonresidential construc- 
tion volume under the terms of the 
general restrictions on construction 
and repairs as given in the veterans 
housing program order No. 1, it is 
interesting to review the kinds of 
work that are exempt from the or- 
der’s terms. In general, it should 
be stressed that the order applies 
only to buildings, and does not re- 
strict installation of productive fa- 
cilities in buildings—such as pro- 
cess piping. 

Quoting from the order, its re- 
strictions “apply to construction, 
repairing, making additions or al- 
terations (including alterations in- 
cidental to installing any kind of 
equipment), improving or convert- 
ing structures, or installing or re- 
locating fixtures or mechanical 
equipment in structures. These 
terms include any kind of work on 
a structure which involves the put- 
ting up or putting together of 
processed materials, products, fix- 
tures or mechanical equipment, if 
the processed materials, products, 
fixtures or mechanical equipment 
are attached to the land, or are at- 
tached to a structure and used as a 
functional part of the structure, or 
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Process piping is not restricted 


are attached so firmly to the land 
or structure that removal would 
injure the material, product, fix- 
ture or mechanical equipment or 
the structure. The laying of as- 
phalt or other tile or linoleum ce- 
mented or otherwise attached to 
the structure is covered by the or- 
der. However, repainting, repaper- 
ing, and sanding floors, and greas- 
ing, overhauling, repairing or in- 
stalling repair or replacement parts 
in existing mechanical equipment 
in all types of structures, where no 
change in the structure is made, 
are not covered by the order. 

“The term ‘fixture’ means any 
article attached to a building or 
structure and used as a part of the 
building or structure. The term 
‘mechanical equipment’ means any 
equipment which is used to operate 
a building or other structure. The 
following items are included within 
the phrase ‘fixtures and mechanical 
equipment’ if they are attached to 
the building or structure in any of 
the ways indicated later in this 
paragraph: plumbing, heating, ven- 
tilating and lighting equipment, 
panelling, bookcases, bars, soda 
fountains, show cases, booths, wood 
or metal partitions, counters, and 
the like. These articles are consid- 
ered. to be attached to a building or 
structure if they are attached by 
nails or screws to the building, if 
they are connected to the plumbing 
or other piping system of the build- 
ing, if they are connected to the 
lighting system of the building 
(except by connection to an exist- 
ing outlet), or if a base or founda- 
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tion is built for the item, or if the 
item is cemented to the building or 
structure. 

“The phrase ‘fixtures and me- 
chanical equipment’ does not in- 
clude the following: machine tools, 
blast furnaces, conveyors, elevators, 
process piping, control or testing 
equipment used for industrial or 
utility purposes or in a laboratory, 
power generating or transmitting 
equipment, such as boilers, gener- 
ators, transformers, and the like 
(however, where the purpose of 
boilers, transformers and similar 
equipment is primarily to provide 
electricity or steam for lighting or 
heating the building in which they 
are installed, they would be me- 
chanical equipment), medical 
equipment in a hospital, washing 





machines, or dryers in a comme, 


cial laundry, compressors cost 
ing equipment in a cold rage 
warehouse or frozen food locke 
plant, gasoline pumps a = 
draulic lifts in a garage or <eryio, 
station, and stoves, refrigerato,, 


(other than _refrigerato: 
structed as an integral pa 
building), food warming equ ipmen: 
and dishwashing equipme: 
restaurant.” 


Maintenance and Repa 

The prohibitions of the e] 
not apply to maintenance 
pair work in structures. 
nance” means the minimum upke 
necessary to keep a structure 
sound working condition and “re. 
pair’ means the restorati: f 
structure to sound working cond 
tion when the structure has bee 
rendered unsafe or unfit for servic 
by wear and tear, damage, failur 
of parts, or the like. However 
neither maintenance nor repair ir 
cludes the improvement of ar 
structure by replacing materia 
which is still usable with materia 
of a better kind, quality or desig: 
No maintenance or repair work 
which is capitalized by the perso: 
doing the maintenance or repair 
work may be performed under this 
exemption. Alterations to a build 
ing or other structure, including al- 
terations incidental to installing 
equipment, are not exempted bj 
this paragraph, even though they 
are not capitalized, and may onl 
be done and to the extent permitted 
under the order or when specifically 
authorized. 


Maintenance and repair are exempt 
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USEFUL DATA 





Ix DECIDING which refrigerant to 
yse under a specific set of condi- 
tions, tables are needed which give 
engineering data such as weight 
and volume of refrigerant to be cir- 
culated per ton, and horsepower and 
capacity. Such tables, in addition to 
the basic data on thermodynamic 
properties, are of value in showing 







“Freon”-11, -12, -21, -22, and -113, 
ammonia, methy! chloride, and 


water vapor. These tables enable 
the user to make rapid comparisons 
of the important basic data needed 
in deciding whether a refrigerant 
is suitable for a given set of 
circumstances. Temperatures are 
shown in degrees Fahrenheit. 







Comparative ENGINEERING DATA on 
REFRIGERANTS Given in New TABLES 


the expansion valve is equal to 
the condensing temperature if no 
subcooling takes place. However, a 
small amount of subcooling usually 
takes place in most condensers. It 
is reasonably safe to figure that the 
temperature of the liquid ahead of 
the expansion valve will be about 


5 F lower than the actual condens- 





The tables are easy to use. The 
temperature of the liquid ahead of 





at a glance just which refrigerant 
would be desirable under a given 


ing temperature. The actual con- 
densing temperature corresponding 








set of circumstances. *See HPAC, June 1944, pp. 337-338, July to any given head pressure can, 
r : 1944, p. 409, August 1944, pp. 478-480 . ‘ 
For this reason various sets of October 1944; pp. 593-594, May 1945, pp of course, be found in the tables 





256-258, December 1945, pp. 616-618, and 


have been prepared for March 1946, pp. 91-93 for saturated liquid 





tables* 





“Freon-113"—Theoretical capacity of refrigerating compressors 






(Saturated vapor leaving evaporator) 






Tons per cu ft per min of vapor compressed 
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0.00472 
- 00488 
-00508 
00525 
~00545 


0.00561 
-00577 
- 00593 
-00611 
- 00626 


0.00642 
00654 
- 00669 
. 00678 
00692 


0.00703 
- 00708 
-00717 
-00723 
- 00728 
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0.00498 
.00517 
- 00536 
- 00556 
.00578 


0.00597 
-00615 
- 00633 
00654 
-00672 


0.00691 
- 00706 
-00724 
+ 00737 
00754 


0.00768 
-00776 
00789 
-00799 
00809 


0.00813 
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“Freon-113”—Theoretical horsepower per cu ft per min 
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- 00817 
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0.00902 
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-00910 
- 00922 
00924 


0.00922 
00918 
-00910 
00898 
- 00883 


0. 00874 


"00762 


0.00731 
- 00695 


Condens inv 


“Freon-113"”—Weight of refrigerant to be circulated 
(Saturated vapor leaving evaporator) 


Lb per min per ton of refrigerating capacity 


Temperature of liquid ahead of expansion valve 


65 70 

66 3.73 
3.64 3.72 
3.62 3.69 
3.60 3.68 
3.59 3.66 
3.57 3.64 
3.55 3.62 
3.53 3.60 
3.51 3.58 
3.50 3.56 
3.48 3.54 
3.46 3.53 
3.44 3.51 
3.43 3.49 
3.41 3.48 
3.39 3.46 
3.38 3.44 
3.36 3.42 
3.35 3.41 
3.33 3.39 
3.32 3.37 
3.30 3.3% 
3.28 3.34 
3.27 3.33 
3.25 3.31 
3.26 3.29 
3.22 3.28 
3.21 3.26 
3.19 3.25 
3.18 3.23 
3.16 3.22 
3.15 3.20 
3.13 3.19 
3.12 3.17 
3.10 3.16 
3.09 3.14 
3.08 3.13 
3.06 3.12 
3.05 3.10 
3.04 3.09 
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0.00552 
.00571 
-00594 
.00618 
. 00643 


0.00666 
- 00689 
-00712 
-00738 
- 00760 


0.00785 
00805 
- 00830 
- 00849 
- 00872 


0.00894 
- 00909 
00929 
- 00948 
- 00966 


0.00979 
00983 
00994 
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-0102 


0.0102 
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+0102 
+0102 
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0.00573 
-00597 
- 00622 
. 00647 
- 00675 


0.00700 
- 00725 
-00750 
- 00778 
- 00803 
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100 105 
4.25 4.35 
4.22 &.33 
&.20 &.30 
4.17 4.27 
4.15 4.25 
4.12 4.22 
4.10 4.20 
4.08 4.17 
4.05 4.15 
4.03 4&.12 
4.01 4.10 
3.98 4.08 
3.96 4.05 
3.9% 4.03 
3.92 4.01 
3.90 3.98 
3.87 3.96 
3.85 3.9% 
3.83 3.92 
3.81 3. 90 
3.79 3.87 
3. 77 3.85 
3.75 3.83 
3.73 3.81 
3.71 3.79 
3.69 3.77 
3.67 3.75 
3.65 3.73 
3.63 3.71 
3.61 3.69 
3.59 3.67 
3.58 3.65 
3.56 3.63 
3.54 3.61 
3.52 3.59 
3.50 3.57 
3.48 3.55 
3.47 3.54 
3.45 3.52 
3.43 3.50 
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0.00669 
- 00699 
-00731 
-00763 
-90799 


0.00831 
- 00865 
-00899 
- 00936 
-00971 


-0171 
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0.0173 
-0174 
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-017% 
+0172 
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0.00735 
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- 00806 
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“Freon-113”—Volume of refrigerant to be compressed 
(Saturated vapor leaving evaporator) 


Cu ft per min per ton of refrigerating capacity 


Temperature of liquid ehead of expansion valve 
65 70 80 90 95 100 105 


214 219 3 238 243 249 
200 204 212 2 222 226 * 232 
186 198 2¢ 206 211 216 
174 18, 192 197 201 
162 172 180 188 


152 168 175 
142 1s 157 164 
133 lod 147 153 
124 137 143 
116 l 


109 lé 120 
102 . 113 
95. 97. . 106 
90. . ° ° Yiea 99.2 
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“Freon-113”—Theoretical horsepower of refrigerating compressors 
(Saturated vapor entering compressor) 


Horsepower per ton 


Condensing temperature 
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+326 
- 302 
- 282 
«lll +160 . -259 


0.0940 0.141 0.240 
+0764 -123 +221 
-0555 +102 . +199 
-0382 - 0842 +1861 . 
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PRACTICAL POINTERS 








Water Conditioning Is More 
Engineering Than Chemistry 


Excerpts from a paper given by Leo F. Collins, 
chemical engineer, at the session on feedwater 
treatment held at the Midwest Power Conference 


FE ORMAL discussions on water con- 
ditioning for steam generating pur- 
poses most often are of the nature 
of chemical dissertations, sparingly 
embellished with engineering dic- 
tion. In contrast, the actual proc- 
essing of water for a given plant 
usually involves a lot of engineer- 
ing and a modest amount of chem- 
istry. 

In the higher ranges of boiler 
pressures, water conditioning par- 
takes more and more of the nature 
of experimentation. Engineers con- 
versant with overall aspects of 
plant operation recognize this lim- 
itation and, generally, are tolerant 
when troubles occur. But, when 
troubles occur at pressures for 
which the technology of water con- 
ditioning is virtually complete, they 
are usually quite emphatic in con- 
tending that such failures are man- 
ifestations of voids in the science 
of water chemistry. 

The writer has spent more than 
20 years in the latter class of 
plants, diagnosing and correcting 
such troubles and in conducting re- 
search studies of a complementary 
nature. This experience has em- 
braced a variety of industrial 
plants, and those serving large in- 
stitutional building groups, as well 
as utility plants. In this capacity, 
he has observed that recurrent 
troubles are more often the result 
of misapplication of the art of 
treatment than of voids in the 
science of water chemistry. 


Basic Causes of Recurrent 
Troubles 


Unwarranted efforts to econo- 
mize and inadequate instruction of 
those responsible for the actual op- 
eration of treating equipment have 
been observed as most frequently 
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the basic causes for recurrent 
troubles. 

It would seem to be axiomatic 
that if a water treating system is 
to yield satisfactory results, it must 
be designed to “fit” not only the 
technological (i.e., the chemical and 
physical) requirements of the 
plant, but also the talent available 
for its operation. Very often the 
latter consideration is overlooked, 
and the complexities so originated 
are exaggerated by overzealousness 
in holding first costs to a minimum. 
What is involved can be better ap- 
preciated by considering the expe- 





OVER 20 YEARS of experience in 
the field of water conditioning has 
demonstrated to the author that 
recurrent troubles are more often 
the results of misapplication of the 
art of treatment than of voids in 
the science of water chemistry: 
and that errors in the art of treat- 
ment usually stem from unwar- 
ranted attempts to economize on 
first costs, and to inadequate in- 
struction of operators, or both. He 
stresses here the necessity for mak- 
ing preliminary studies, supplying 
adequate capacity and operating 
guides, and for housing treating 
equipment in places where intelli- 
gent operators will work. It is also 
stressed that operators should be 
instructed more in detail than is 
required merely to conduct routine 
tests, and that all plants can well 
afford to provide competent tech- 
chemical engineer, The Detroit 
Edison Co., is a member of 
HPAC’s board of consulting and 


contributing editors. 





dients usually employed in min. 
mizing such costs. They a: 

1) Preliminary studies are om): 
ted or superficially conducted 

2) Inadequate treating capacity 
is provided. 

3) Too few operating guides ap 
supplied. 

4) Treating equipme: 
“stuffed” into the plant. 

A competent method of treat. 
ment is one which consistently pro. 
duces satisfactory results and re. 
quires a minimum of operating 
attention. Those systems that can lx 
made to produce acceptable results 
but in doing so demand frequent 
adjustments, are almost certain t 
develop troubles. It is a character. 
istic of such systems that they have 
been predicated more upon assump- 
tions than upon the results of ade- 
quate preliminary studies. 

If any plant is to acquire an op- 
timum method of treatment, pre- 
liminary studies are mandator) 
These should be made by a tech- 


nologist, responsible for the devel- 
opment of the entire treatir 
system. 


Treating Capacity 


In plants where the entire treat- 
ing method consists merely in 1 
troducing chemicals into the feed- 
water or directly into the boiler, » 
little treating equipment is in- 
volved that virtually no consideré- 
tions of treating capacity are 1- 
volved. However, it should pro- 
ably be pointed out that in some 
plants the use of limited treatmen' 
requires that boilers be operated 4! 
lower steaming rates than is other- 
wise possible. Thus, indirectly * 
least, such treatments lack capacit) 

Where more “elaborate” treating 
schemes are involved, one of twe 
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licies is usually pursued: Occa- 
sionally, it is held that if one treat- 
ing unit becomes inoperative, there 
should still remain adequate capac- 
ity to meet the maximum boiler de- 
mand. More often it is held that 
the treating system should be 
capable of operating under over- 
load conditions to meet peak de- 
mands. 

The former is generally regard- 
ed as ultraconservative engineering 
and the latter as the more reason- 
able approach. A more critical 
analysis, however, does not always 
agree with the commonly accepted 
view. 

It is well known that steam can 
be produced from inadequately con- 
ditioned water—even a scale form- 
er. To avoid serious damage, boil- 
ers are usually operated at low 
steaming rates and are cleaned in- 
ternally at rather frequent inter- 
vals. 

It is equally as well known that 
when the feedwater is precisely 
conditioned, the steam generating 
capacity of a given boiler is limited 
principally by the capacity of the 
fuel burning equipment. 

To meet a given plant demand, 
therefore, one of two expedients 
may be employed: Either adequate 
“essential” equipment may be pro- 
vided which, when operated at low 
steaming rates, will meet the plant 
demand, or a minimum of “essen- 
tial” equipment, plus refinements 
which facilitate high steaming 
rates, may be utilized. 


Operating Guides 


Since the modern industrial 
steam boiler is one of the world’s 
most critical users of water, chem- 
ical conditions must be maintained 
within rather narrow limits almost 
constantly or troubles are inevi- 
table. Accordingly, all the proc- 
esses used in conditioning the feed- 
water must be closely controlled. To 
this end, means for detecting 
changes as they occur are the 
acknowledged wants. 

At present, meters that will 
measure chemical concentrations 
and that are otherwise suitable for 
installation in power plants are un- 
available. Pending their develop- 
ment, the following substitutes 
must be used. 

1) Indicating and recording in- 


struments that reveal physical 
changes 


Heating 
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2) Sampling and routine chem- 
ical testing apparatus. 


3) A system for keeping records. 


In the first named class are ther- 
mometers, pressure gages, and 
other comparable instruments de- 
signed to measure physical condi- 
tions. Insofar as water condition- 
ing is concerned, the measurements 
of physical conditions are of value 
only when their relation to chemical 
conditions is known. For example, 
if the thermometer in the water 
space of a deaerating heater re- 
veals a temperature substantially 
lower than the temperature of sat- 
urated steam at the pressure indi- 
cated by the gage on the steam 
space of the same heater, it is in- 
dicated that the unit is “gas bound” 
and, therefore, that intolerable 
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amounts of oxygen are inevitable 
in the effluent. 

Conceivably, neither the pressure 
gage or the thermometer are essen- 
tial insofar as the mechanics of op- 
eration are concerned. But, the ex- 
ample should suffice to show that 
the mechanics of operation are not 
necessarily the criteria that deter- 
mine the instruments required for 
water processing. Thus, instru- 
ments of this type are sometimes 
required which, from a mechanical 
standpoint, appear superfluous. 
They should be located at key 
points and a routine established 
whereby operators are required to 
read and record the results thus 
made available. Unless such a 
routine is established, it is almost 
a certainty that such instruments 
will eventually be overlooked. 
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Sampling Facilities 


There is no gainsaying the fact 
that routine chemical tests are a 
poor substitute for continuous rec- 
ords. But since they are the only 
known means for gaging certain es- 
sential chemical concentrations, 
nothing is to be gained by griping 
about them or in arbitrarily elim- 
inating them. A more logical ap- 
proach is to provide conditions that 
will expedite their performance. To 
this end, the following are helpful: 

1) Sampling facilities that are 
approved and that preclude messing 
of the premises. 

2) Chemical tests that are as 
simple as conditions will permit. 

3) A clean, well lighted cabinet 
in which the tests may be per- 
formed and in which the test ap- 
paratus may be housed. 

4) Forms upon which the results 
must be recorded and to which op- 
erators may readily refer. 

Samples piped (usually with cop- 
per tubing) to a central point pro- 
vided with a slop sink is the 
acknowledged want for routine con- 
trol tests, but rarely are such facili- 
ties provided. Without them it is 
inevitable that the premises will be 
messed, and that the complaints 
that ensue will eventuate in sam- 
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SUGGESTED TRAINING CHART 


ples being collected in a question- 
able manner. Poor samples and— 
as a result—faulty analytical re- 
sults, are always misleading. 

For most of the routine tests 
made on boiler waters, analytical 
techniques have been developed 
that are childishly simple. How- 
ever, they are all predicated upon 
the proposition that the analytical 
tools will be kept clean, and the test 
will be conducted in well lighted 
spaces. 

In the author’s opinion, a double 
door stationary cabinet (mounted 
on legs about 18 in. high), the in- 
ternal surfaces of which are 
sprayed with flat white paint and 
lighted by a daylight bulb or simi- 
lar means, provides a_ suitable 
cabinet. 

Forms for recording test results 
and other relevant data must usual- 
ly be developed to meet individual 
plant requirements. 


Technical Counsel 


Technical counsel should have as 
its purposes not only the initial in- 
struction of operators, but also to 
keep them instructed. Unless such 
coaching is provided, even good op- 
erators are likely to invent short- 
cuts that are unwarranted, to de- 
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velop erroneous theories, and 1 
forget. A good operator who con- 
scientiously questions the validity 
of a given operation is entitled v 
a reasonable explanation. 

Instructions along these lines 
need not and should not be in the 
form of academic lectures on chem- 
istry. Nor should they be offered 
in large doses; spoon feeding is far 
more effective. 

Even in an “elaborate” process 
ing system, seldom are more than 
four major operations involved— 
softening, alkalinity adjustment 
degasification, and blowdown con- 
trol. The major and minor pur 
poses of each can be demonstrate 
by means of a flow chart. If, sub 
sequently, the control tests are at- 
tached, a working picture of the 
water processing system is 0b 
tained. 

The ritual to be followed in the 
operation of various pieces © 
equipment and their limitations 
may best be detailed in the form 0! 
an operating manual, a copy © 
which should always be available 
Therein may also be included # 
elementary discussion of the chet 
istry involved and an outline of the 
chemical test procedures to be fol 
lowed. 
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Air Conditioning Requirements 


for Workers in Factories 


T ur EpiTor—I suppose that Mr. 
Mosher and I could carry on the 
pleasant discussion of air condi- 
tioning requirements for workers 
through all of your summer issues 
and far into the fall without ex- 
hausting this very interesting sub- 
ject [see “Open for Discussion” in 
April HPAC and preceding issues }. 

I still contend, however, that Mr. 
Mosher’s contentions and analyses 
were based on the assumption that 
a psychologica] response is a good 
basis of determination for a design 
condition of industrial air condi- 
tioning requirements rather than a 
physiological one. 


Responsible for 40 Factories 


Not very long ago I attended a 


pmeeting at which the representa- 


tive of one of our largest corpora- 
tions, having charge of some 40 
odd factories for this corporation, 
was discussing the advisability of 
installing refrigeration air condi- 
tioning in some of their factories 
and he categorically stated that the 
most complaints they had had in 
the past summer were from the two 
or three factories in which refrig- 
eration had been installed with the 
air conditioning. Personally, I do 
not believe that his investigation 
was thorough nor were the results 


he stated profound. I’m simply 
making this statement—that taking 
various persons’ statements on com- 
fort or on “ideal comfort” or 
“satisfaction” is a dangerous basis 
on which to predict the require- 
ments of an entire industry. 

There is no question that drafts- 
men working over papers, or people 
sitting at desks having very little 
to do except to think about their 
comfort, are not comfortable in 





“OPEN for 
DISCUSSION” 





fairly high temperatures with fair- 
ly high relative humidities. My 
experience has indicated that 85 F 
dry bulb with 52 per cent relative 
humidity, which corresponds to a 
78 F effective temperature, would, 
however, satisfy the vast majority 
of workers as long as outside dry 
bulb temperatures were higher than 
the inside dry bulb temperatures. 
This condition, however, is not 
easily obtained with evaporative 
cooling. This condition represents 
a dew point of 66 F and conse- 
quently whenever the outside wet 
bulb is above 66 F this condition 
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This mill has recently extended its 
controlled conditions—including evap- 
orative cooling—equipment for in- 
creased plant production. The con- 
ditioning apparatus is in unitary 
form suspended from the ceiling 


could not be obtained with evapora- 
tive cooling. The probabilities are 
that at least 20 days in the summer 
the wet bulb, in the communities 
that I have in mind, might rise to 
75 F for a sufficient length of time 
to be distinctly noticeable and as 
only sufficient air would be intro- 
duced to maintain a condition of 
about 88 F with a 60 per cent rela- 
tive humidity, or an effective tem- 
perature of about 83 F, comfort 
would be questionable. Without 
evaporative cooling, however, and 
the same quantity of air, one might 
have 107 F inside the factory with 
a 30 per cent relative humidity or 
an effective temperature of 92 F. 
In the one case—that is, with 
evaporative cooling—working con- 
ditions would be at least safe, 
whereas without evaporative cool- 
ing the conditions would be beyond 
the limits which have been con- 
sidered endurable except in the 
case of men in military service who 
were subjected to severe environ- 
mental conditions to which they 
seemed to react relatively easily. 


Air Conditioning Most Desirable 


My only object in continuing this 
discussion is to further the general 
use of air conditioning as the most 
desirable adjunct to industry com- 
fort, health, and efficiency. On the 
one hand I’m anxious not to give 
industry the excuse of not putting 
in air conditioning because they 
can’t afford refrigeration, and sec- 
ondly, not to give labor the idea 
that they must, for their health’s 
sake, have refrigeration in order to 
safely endure the burdens of their 
newly acquired curtailed day. 

It would be an_ interesting 
analysis which Mr. Mosher might 
care to develop to work out what 
percentage increase in production 
would be necessary to pay for the 
increased cost of refrigeration air 
conditioning and its operation. 
WALTER L. FLEISHER, consulting 
and advisory engineer; member of 
HPAC’s board of consulting and 
contributing editors. 
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Simplified Procedure for 
Writing Specifications 


T ne EpiItoR—In commenting on 
the article on simplifying specifica- 
tion writing, by George W. Camp- 
bell, published in the April HPAC, 
I am pleased to advise as follows: 

Today—more than at any other 
time—great emphasis must be 
placed on efficiency, with a view to 
greater productiveness. Too much 
consideration cannot be given to 
utilizing the engineer’s time in a 
manner to make the best full use 
of his professional talents. This 
calls for the elimination of all du- 
ties which can be performed by less 
skilled persons, or which fall into 
a clerical instead of a professional 
category. 

In specification writing it is es- 
sential that a high degree of ac- 
curacy be maintained. Clarity and 
brevity are also desirable and to- 
ward this end the system described 
by Mr. Campbell will produce the 
desired result with a minimum of 
professional time. It should also 
be noted that a specification writ- 
ten in the manner discussed in his 
article eliminates: the monotonous 
wordiness that characterizes many 
specifications. 

It also insures that specifications 
are continually improved, which is 
not the case where previous specif- 
ications are used for a model and 
recopied over and over again. Some 
specification writers will clip por- 
tions of old specifications and paste 
these together in proper order in 
preparing a new specification. This 
method does not guarantee a con- 
tinual overhauling of specification 
clauses and material. 


Issue Standard Specification 
Cards 


Mr. Campbell points out that this 
system could be expanded through 
the cooperation of manufacturers, 
whereby they would issue to archi- 
tects and engineers a_ standard 
specification form card which they 
would mail, together with their 
descriptive literature. This would 
be a very beneficial time saver and 
serve a dual purpose, (a) as a 
specification and (b) as an index to 
the manufacturer’s product, since 


90 


the cards could be filed according 
to the respective items they de- 


scribe and the manufacturer’s cata- © 


log be filed alphabetically. 


High Degree of Flexibility 


It would also be desirable to have 
all manufacturers’ data of one 
standard size in leaflet form rather 
than in a bound catalog. For ex- 
ample, a company’s line might in- 
clude 10 products concerning which 
the descriptive literature would be 
bound in one volume. Such a vol- 
ume cannot be readily filed by sub- 
ject, is cumbersome for the designer 
to handle, and adds an additional 
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clerical burden in changiog t, 
data in the binder (where t) » bing. 
er happens to be looseleaf) or jp. 
serting typed or pasted cor: ection 
in permanently bound voluines. 
I have found such large olum 
to be cumbersome for rea y hy». 
dling and almost never 1. fer , 
them, giving preference to the jp. 
dividual file pamphlets which a, 
kept up to date and which sive th, 
latest improvements in product 
As a substitute for these \olums 
I would recommend that the eng). 
neer or architect be provided wit 
a standard filing cabinet and , 
mailing service, consisting of th 
manufacturer’s descriptive liters. 
ture and index card. This wou) 
promote a large saving in tim 
space, and paper and provide ; 
high degree of flexibility.—T. 4 
URDAHL, Captain, USNR. 


Construction ... Industry or Racket? 


T ux Epitor—I have read with 
interest the article of the above 
title by Lester T. Avery, published 
in the April Heating, Piping & 
Air Conditioning, defending con- 
tractors in the building industry 
against charges of being respon- 
sible for high building costs. It 
is a timely article. I do not be- 
lieve that any charge that contrac- 
tors are responsible for the situa- 
tion that exists in the building con- 
struction industry today is gen- 
erally aecepted, but there can be no 
denying that something has gone 
out of joint in the industry. The 
federal housing agencies have been 
talking of a $6000 home for return- 
ing GI’s, with a $10,000 home per- 
mitted under certain conditions. 
These prices must include the cost 
of land and building. A _ study 
show$ that in Chicago the kind of 
a building that can be erected to 
be sold within these ceiling limita- 
tions would provide what to most 
Americans would now be considered 
substandard living. 


Three Times the 1943 Cost 


In 1943, while war production 
was at its highest pitch, we had 
occasion to erect a small building 
which at that time cost $38,000. 
Within the last three months we 
solicited proposals for a_ similar 


building and the lowest proposu! 
received was approximately thre 
times the cost in 1943. Material 
costs have not increased 200 pe 
cent nor have building trade wage 
scales; just how much the outpu 
per man has decreased is difficult t 
measure. 

I am close to the housing prol- 
lems of one returned GI whose cas 
is typical. Before he went into the 
service late in 1943 he was interest 
ed in buying a typical American 
home of six rooms and one and one 
half baths. Such a home he couli 
have had for $11,000 in a gov 
neighborhood. When he came ov! 
of the service early in 1946 te 
found the same home was being 
fered at $18,000 and now is being 
quoted at $20,000. A quick surve 
of builders soon convinced him he 
could do no better in dealing with 


a building contractor on the basi 


of construction of a new similar 
house. 

While he was in the service thos 
who stayed at home raised price 


— 


“What I like about your mag 
azine is that you like ‘discus 
sion’ and you seem not to be 
afraid of it.”—From a letter 
the editor. 
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in him so he did not come back to 
he same country he left. The 
hole fantastic increase in building 
osts that has taken place within 
he last two years seems to be a 
ombination of high labor costs, 
high costs of material, increased 
axes on the contractors making it 
ecessary for them to have in- 
reased margins, and increased 
osts of architectural and engineer- 
ng services. It is a sellers’ mar- 
et for those who can deliver so 
igh prices have not checked the 
emand as yet. 


ressure Groups and Restrictive 
Code Clauses 


To ignore the fact that there 
,re pressure groups both in labor 
und in material suppliers striving 
» maintain certain restrictive 
jauses in building codes in many 
ities is merely aping the ostrich 


that sticks its head in the sand so it 
cannot see danger. There are such 
groups and there are modifications 
that might be made in building 
codes to speed up building construc- 
tion and reduce building costs with- 
out jeopardizing health and safety. 

Material and labor will be short 
for some time. Stockpiles of lum- 
ber and other materials in yards 
were used up during the war emer- 
gency; they have to be replaced 
from their place of origin. The 
younger men were all in the service 
so there has of necessity been a 
gap of five years in training pro- 
grams for young men in the build- 
ing trades. It will take more than 
a year to bring about an adequate 
supply of material for building and 
more than two years to eliminate 
the shortage of skilled mechanics. 
Until that time the building costs 
will be high and everyone in the 





WHEN ENGINEERS gather to 
hear a paper or talk, there 
comes a time when the meeting 
is thrown “open for discussion.” 
We follow this custom in these 
columns, which provide an op- 
portunity for readers to com- 
ment on articles published in 
HPAC; discuss other topics of 
interest to heating, piping, and 
air conditioning engineers and 
contractors; ask questions, etc. 











building profession will be sub- 
jected to criticism by a public that 
can think of no reason for the high 
costs except the general charge o! 
profiteering —JOHN HOWATT, busi- 
ness manager and chief engineer, 
Chicago Board of Education; mem- 
ber of HPAC’s board of consulting 
and contributing editors. 





INDUSTRY ASKED TO HELP 
GET TECHNICAL DATA 


The Office of the Publication 
Board and the War Department are 
about to begin a complex and dif- 
ficult operation, the selection and 
microfilming in Germany of tech- 
nical data that may be valuable to 
American science and _ industry. 
Since it is impossible for any gov- 
ernment agency to determine what 
items in the enormous mass of ma- 
terial may be valuable, a plea for 
help has been issued. 


Industries and scientific groups 
are requested to suggest specific in- 
formation that should be sought. 
Any suggestions as to where valu- 
able documents may be found and 
as to those German industries pos- 
sessing information not now avail- 
able will be appreciated. Qualified 
technicians in a number of indus- 
trial fields are needed to carry on 
the work of searching German files. 
A knowledge of technical German 
is essential and appointments are 
subject to civil service approval and 
are made for a minimum of six 
months. 

For any industry or scientific 
group interested in specific German 
industrial methods and able to as- 
sign personnel to visit Germany, a 
special mission will be considered. 
All persons who can offer helpful 


Heating 


and pertinent suggestions are asked 
to write to the Department of Com- 
merce, Office of the Publication 
Board, Washington 25, D. C. 


W. P. DAVIS APPOINTED 
MANAGING DIRECTOR OF ICI 


Walter P. Davis has been ap- 
pointed managing director of the 
Indoor Climate Institute, with 
headquarters in Detroit. During 
the past nine years he has been su- 
pervisor of the promotional activi- 
ties with the Buffalo Niagara Elec- 
tric Corp., executive secretary of 
the Oil Heat Association of West- 
ern New York, secretary of the 
Buffalo Stoker Association, assis- 
tant secretary of the Electric Asso- 
ciation of the Niagara Frontier, 
and executive secretary of the In- 
door Climate Council of Western 
New York. 


BUFFALO ESTABLISHES 
ENGINEERING SCHOOL 


Establishment of a school of en- 
gineering at the University of Buf- 
falo and the appointment of Prof. 
Paul E. Mohn as its dean was an- 
nounced last month by Chancellor 
Samuel P. Capen, who asserted that 
the need for training in engineer- 
ing in the community has grown se 
great and the enrollment in engi- 
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neering courses has increased so 
markedly, that the council of the 
university decided to advance the 
department of mechanical engineer- 
ing to a full division. Prof. Mohn 
has headed the department since 
its establishment in September 
1944. 

The new school will be housed in 
the engineering building now under 
construction. The building is ex- 
pected to be completed by October. 
A campaign for funds for the con- 
struction and equipment of the 
building is in progress. 

Dean Mohn’s industrial contribu- 
tions include the design of a line of 
warm air furnaces, development of 
wet bulb thermocouples for labora- 
tory use, and development work and 
tests on fans for barrage balloons. 


COLLIER ELECTED 
CRANE CHAIRMAN 


John H. Collier was elected chair- 
man of the board of directors of 
Crane Co. last month to fill the va- 
cancy left by the death of J. B. Ber- 
ryman in August 1945. J. L. Hol- 
loway, formerly vice president in 
charge of the finance and control 
division, succeeds Mr. Collier as 
president, and the responsibilities 
of P. R. Mork, executive vice pres- 
ident, were expanded. 
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TIMELY TOPIC 








Let's Get Down to Cases 
on BUILDING COSTS! 


I T HAS been my observation that 
increased quantity of building does 
not follow reduction in cost. Go 
back to 1919, just after the last 
war. The building trades were get- 
ting strong in the major cities and 
there was a lot of controversy be- 
tween trades, between nonunion 
and union trades, and some inter- 
ests tried to maintain open shop 
construction. It soon became ob- 
vious that the most expensive part 
of building was its financing and 
any delay in finishing due to any 
cause increased the cost. For ex- 
\mple, a home that took six months 
to build cost more than one that 
took three months—and less than 
cone that took a year. In large con- 
struction—such as apartments, ho- 
tels, or banks (of which there were 
many in the early 20’s)—it meant 
that the important thing to the 
owner was to get the job done, and 
done quickly. So, due to the pres- 
sure from the financing interests, 
who could make money on a finished 
building, but lost money on an ar- 
gument that delayed construction, 
the larger contractors were per- 
suaded to recognize unions, deal 


with them fairly, and keep the jobs 
going. 

This thinking prevailed and 
gradually all construction became 
unionized under the AFL building 
trades. For a time, Toledo con- 
tractors, for example, held out and 


By Lester T. Avery 
President 
Avery Engineering Co. 


ran an open shop town, and Detroit 
pretended to be nonunion in certain 
trades. Columbus, Ohio, had a mix- 
ture of union and nonunion con- 
struction. Actually, however, the 
cost of construction was about the 
same in the open shop areas as in 
the unionized, because the union 
rates were used as a yardstick in 
the nonunion construction. 

This made a reasonably stable 
real estate valuation and financing 
structure — which appeared sound 
up to about 1928, a year before the 
famed stock market crash. Build- 
ing costs were high, and the last 
big swing was in theater building 
and the construction of some monu- 


“Smarter men than I have tried to explain the 1929 market crash’ 
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mental piles — like the Termin 
group in Cleveland. Hous 
dropped off, apparently 

there was enough. 


Smarter men than I have tried; 


explain the stock market crash ap; 
this article is concerned only wit 
the building business. You al! pr. 
member (or should) how building 
volume gradually dropped off dur. 
ing 1929, 1930, 1931, and finally hi 
a low in 1932. Material costs wer 
gradually coming down, union wag: 


scales were being reduced—stean. 
fitters from $1.62% in 1929 : 
$1.25 in 1932 —contractors wer 
skinning margins and swapping 
dollars and going broke—but build. 
ing did not pick up. 

In 1931 building costs were ai- 
mittedly 20 per cent lower tha 
they had been iu 1929 and Hoover 
urged everyone to build. I did build 
a home in that year. My house was 
finished, but I paid off directly the 
last payments to che _ plumber 
painter, and screen manufacturer 
by permission of the general con- 
tractor—but he went broke on the 


next house and was unable to finis! 


it. The worst of the matter wa 
that our financial institutions wer 
being hurt by this distress in re 
estate values. They didn’t knov 
where the bottom was. Would wage 
in the trades go on down to 5lc a 
hour, as they were in 1903 whe 
my dad built his house? If you 
wanted to build and tried to bor 
row the money you were given: 
50 per cent loan on an appraisal § 
per cent of cost. Then the banks 
began to close. 

At that time, 1932, the building 
industry was on the rocks. Wage 
scales meant nothing, as it wa 
common knowledge that men wert 
working for less than scale by pa 
ing back to the contractor a part o! 
the collected wage. Contractor 
were “second guessing” on evel! 
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sb, shopping of bids being com- 
only indulged in by all. Right 
hen a lot of people got out of the 
byilding business and never came 
hack, and right then the fellows 
ho stayed in started thinking 
pout controlling competition so it 
ould be “honest” and not “suici- 
al.” You probably eould have bust- 

i the building trades unions at 
hat time if you had wanted to. But 
ou decided you did not want to. 
ow did you have anything to say 
bout it? 

Your bank and your insurance 
ompany decided it for you. They 
saw that a continued liquidation of 
building values would destroy the 
so-called “good” banks and insur- 
nce companies as it had destroyed 
he weaker ones. They saw appar- 
ently reliable material manufactur- 
rs, distributors, and contractors 
of all kinds—the people who bor- 
owed the money on ordinary com- 
mercial paper — being liquidated. 
hey found themselves in the hotel 
business, the apartment business, 
he manufacturing business, and 
even in the contracting business. 
nd they also found these were 
specialized businesses and the best 
people they could hire to run them 
were the people who had the know- 
ow and were the same people who 
ad gone broke because of a falling 
arket—not because of bad judg- 
ent or dishonesty. 


Building Trades Unions 
Necessary 


Then the New Deal came in, 
tarted a make work construction 
rogram, forced the contractors to 
prganize, control and exchange 
prices (remember the NRA?), 
‘rote construction contracts re- 
quiring the payment of building 
rade wage rates with no kick back 
(even in areas where there were 
o trade unions left), and in gen- 
ral undertook to stop the construc- 
ion deflation and get people back 
0 work, 

At that time I mentioned to a 
banker friend of mine that they 
vere missing the one glorious op- 
portunity to break the back of the 
building trades and he said: “Don’t 
you realize if you break the build- 
hng trades, we bankers have no 
ardstick for financing building 
“onstruction ? We must have sta- 
bilized costs if we are to partici- 





EVERYONE FEELS free to criticize the construction industry these days. 
and from some of the stuff you read and hear you'd think it was nothing 
but a racket. Part of this criticism may be justified, but too much of it 


is far from reasonable and far from helpful. . . . . 


. In this and a preced- 


ing article, Mr. Avery—who has been very close to the construction in- 
dustry for many years—points out a few of the things the curbstone critics 
usually fail to mention. Among his suggestions are the organization of 
several trades into one general trade: he also has something to say 
about the evils of competitive bidding. . . .. . Certainly, with the great 
need for building of all kinds (including housing), his subject is a most 
timely one. We hope you'll find his remarks of interest, and that you'll 
express your views for publication in our “Open for Discussion” columns. 





pate in any important way in con- 
struction work. Furthermore, the 
government can’t use our money to 
finance construction if the values 
created dissolve into thin air by 
further reduction of labor costs and 
liquidation of contractors. The 
building trades unions are a neces- 
sary and vital part of the construc- 
tion industry and must be main- 
tained.” 

So it was decided by the bankers 
who still had money in 1932 that 
the building trades and their rates 
should be maintained, that honest 
competition of contractors was fine, 
but that bid shopping was not. And 
in order to stretch a little work a 
long way, all labor saving devices 
were prohibited—by government, 
not by union control. I recall] one 
job where materials were dumped 
on the far side of the project so 
they could be moved by hand to the 
point of work. There are no sig- 
nificant restrictions on the use of 
labor saving equipment now and 
those few that remain will be 
dropped as soon as the building 
business gets going and can use all 
available mechanics. 

Right now there is unemploy- 
ment in the construction trades in 
some areas. Jobs are shut down for 
lack of materials. One builder I 
talked to recently had contracts for 
30 houses, 10 under construction 
but all stopped for lack of materials, 
and 20 he couldn’t start for the 
same reason. The building trades 
are not striking, did not strike 
during the war, and have set up 
machinery to adjust disputes (both 
internal as to jurisdiction and ex- 
ternal as to wages and working 
conditions). The building troubles 
right now are due chiefly to mate- 
rial shortages; with all the fuss and 
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furore about strikes in automobile, 
steel, meatpacking, electrical, tele- 
phone, railroad, coal, and other in- 
dustries it seems only fair to shout 
from the housetops, “The building 
trades have not been on strike.” 


Apprentice Training 


The trades have started a very 
fine apprentice training program. 
Servicemen are gladly accepted and 
each contractor is doing his best to 
expand his organization with these 
apprentices and returning skilled 
journeymen. @ver 1000 apprentices 
have been taken into the Cleveland 
trades in the past six months. B. C. 
Courtwright, principal of the Cleve- 
land Trade School, said in the Plain 
Dealer of February 11, “The in- 
crease in apprentices indicates a 
trend that may break one of the 
most critical bottlenecks here in the 
construction industry where a hous- 
ing shortage exists mainly because 
of lack of skilled labor and mate- 
rials. As a result of the increase of 
apprentices, promoted by a con- 
certed effort of the Cleveland Board 
of Education, the Building Trade 
Employers Association and the AFL 
building trades unions, the school 
system has had to enlarge its facili- 
ties and has opened the old school 
annex as an extension.” 

The trades expanded at many 
points during the war—for exam- 
ple, over 10,000 steamfitters on one 
project. These trades are very flex- 
ible and can expand as rapidly as 
the building materials become avail- 
able. So here again there is no 
artificial restraint of labor. Get the 
factories and mills back to work 
making building materials, and the 
building trades will carry on the 
postwar building program just as 
they did the war plant and housing 
building assignment. 
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Material Costs in Line 


Costs of material are higher than 
they were in 1939 but the Bureau 
of Labor Statistics released not 
long ago a study showing material 
costs are not out of line compared 
with other costs. Lumber was the 
worst, having gone up 75 per cent, 
but many materials—including 
heating and plumbing fixtures— 
had risen only 10 to 15 per cent. 
The average of all materials was 
32 per cent, which is in line with 
other cost increases. 

For example, a standard V-8 
Ford four-door sedan started at the 
price of $590 in 1932. In 1937 it 
was $759; in 1940, $808; 1942, 
$930; May 1, 1946, $1004; and ap- 
plications are in now for further 
price increases. These prices are 
f.o.b. factory without taxes and 
without accessories. The delivered 
price right now would be nearer 
$1200. 

When you are discussing prices, 
two things must be kept in mind. 
One is actual increase in cost on 
identical materials and the other is 
increase in cost due to improve- 
ments. Present-day automobiles are 
better cars than they were in 1932. 
Houses are likewise better—better 
plumbing, better heating, better 
electrical work. ‘Practically’ all 
homes are insulated now. Thus, 
when we compare prices, if we’re 
going to be fair, we must cut out 
those increases due to actual im- 
provements—due, if you like, to 
customer demand. From the above 
I can’t see that the building indus- 
try has increased its cost much 
more than other progressive indus- 
tries, even the much-quoted auto- 
mobile industry. 

We hear many unsubstantiated 
statements about limitation in work 
output per man, and the favorite 
one is the old crack about “800 
bricks per day.” I have been unable 
to trace down any authentic cases 


where actual rules have been laid 
down as to work output. I have seen 
a recent account of a contractor 
who has been stopped from paying 
premium wages to his building 
trades, although he claims by pay- 
ing a little above the scale he can 
increase output and reduce cost. 
His claim is $1400 saving on a 
$7000 house! 

Building trade wage rates were 
originally considered minimums 
and before wage stabilization it 
was permissible and common prac- 
tice to pay the better men some- 
thing above this minimum wage. 
Some men work faster than others 
and some will work faster for more 
pay; hence, piecework in manufac- 
turing. If the present trade wage 
rates are to be considered not only 
minimums but maximums, then it 
is going to be hard to reward the 
more efficient workers. 


Management has been too prone 
to blame the sins of poor planning 
and supervision on the alleged re- 
strictions in output by union rule. 
Let’s get our planning better done. 
The worker wants a good boss and 
a good day’s work. Sure there are 
exceptions—but over a period of 25 
years I’ve seen and worked with a 
lot of trades and I submit this gen- 
eral statement: The building trade 
mechanic is inherently honest and 
industrious and resents waste of 
time and materials. 

The Austin Co. has printed a 
chart showing the comparison in 
industrial building cost since 1913. 
Using 1926 as the base at 100, costs 
were 150 in 1920, dropping back 
gradually to the base and then 
tapering off to 90 in 1929. By 1932 
this cost had crashed to almost 60 
(and again I emphasize the fact 
there was no building even at these 
deflated levels). Costs climbed slow- 
ly to about 90 in 1937, fell a little 
in ’88-’389 and then firmed up dur- 
ing the past six years to 130. 


INDUSTRIAL BUILDING COSTS 
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G. A. Bryant, president of Aust) 
says: “Persistent demand 4, 
speedy completion of man) facty, 
ing facilities in the face of | nerex 
ing costs reflects industry’. detp, 
mination to meet the bogey ©  risip, 
labor rates by improved pr vetho, 
products, and efficiency. The, 
is no use deceiwing ourselves aby 
costs, but high as they are who cy 
say they may not go higher’”” Pp. 
ident Truman has appointed W’jls, 
W. Wyatt as housing expeiter ; 
spur the building of 1,200, 
homes in 46 and 1,500,000 in ‘7 
this to be implemented by varin, TI 
aids and subsidies. The Nation IM.) 
Association of Real Estate Boar *y 
proposed a six month holiday 
federal building restrictions and, 
direct subsidy of $500 to $1000; 
needy veterans to help them pay ip. 
creased cost of housing. Why ar 
these shots in the arm necessary 
Increased costs have not killed th 
market. We do not need feder 
subsidy. We do need materials 
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Prefabricated Housing i 

The Wall Street Journal recently Hijihe 
carried an article on prefabricate: t«tiv 
housing and said that the CIO wa 
going to set out to organize th 
building trades so that they woul 
install the prefabrications. Chao 
on chaos. Do we want housing or 
interminable labor troubles? “4 
plague on both your houses.” Right 
now the construction industry with 
government and labor and finane 
should work out a scheme which i: 
acceptable to all. One solution ' 
for CIO to continue in the shop 
where it is now established in mar- 
ufacturing, but set up _ separate 
shops for assembly of parts by AF! 
trades. 

Carry this one step further ani mpehe 
establish a lower wage rate in // lect 
shops for AFL mechanics, whit 20 
would compare with shop rates it fm lhe 
other industries, as you would elim wt 
inate the seasonal unemploymet! giv 
due to weather. The building trate 
journeymen rates of $1.75-$2.00 a 
hour are predicated on a 1600 i 
work year. In the shops you ‘# 
get 2000 hr per year and AFL sho 
labor should be in the genera! rang 
of other labor, namely $1.25 
$1.50 per hr. If you could figur 
out a fair plan for an annual! wag 
in construction work you would i 
deed be a great leader! 
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Life, Time, and other critics have 
sot suggested the one constructive 
tep which can and will come in the 
\FL building trades. That is the 
ombination of several trades into 
ne general trade, such as the 

‘nited Association of Journeymen 
jumbers and Steamfitters of the 
‘nited States and Canada. This 
yrganization has handled the juris- 
ictional problems of these several 
rades for many years, and is grad- 
rally getting to the point where 
ws will be only one union for 
en working with pipe. 

The men working with trowels 
ould similarly combine, as could 
he saw and hammer trades. Twen- 
y-three building trades could be 
treamlined down to six or less, 
vith separate skills under sub- 
rroups but all in one union, and a 
xan who was skilled enough to 
vork with more than one kind of 
ool would not be fenced in by his 
articular union. This is not an 
asy problem—even if you agree it 
should be done—but management 
and labor could well start studying 
the possible plan and its implemen- 
tation. 


What Manufacturers and 
Owners Can Do 


Manufacturers should sell only 
to people who will pay. The in- 
dustry should not have to pay the 
manufacturer a premium for the 
materials paid for to make up for 
the materials not paid for. We have 
been spared this tribute during the 
past few years, so let’s not go back 
to it. Freeze out the contractor who 
does not pay for materials. 

And owners should not waste so 
much of the contractors’ time in 
bidding work which does not go 
ahead. Competition should be se- 
lected and limited. Why pay for 
20 or more bidders on one job? 
The owner should limit the bidding 
to a few reliable contractors and 
give the job to the low bidder. Or 
else he should not pretend to get 
competitive bids at all. The fee 
basis of work so common during 
the war is fair to both owner and 
contractor and will keep ultimate 
costs to a minimum. 

Before we drop this subject there 
‘8 one other characteristic of the 
construction industry that the lay- 





“A contractor can expand his force over 
night, providing mechanics are available” 


maintains skeleton supervisory and 
engineering organization only. The 
mechanics do not work on a steady 
basis. On open building the weather 
work. Maybe another 
trade delays your trade. There may 
be a lull between jobs. So the me- 
chanics float from job to job, and 


may stop 


only a few of them stay steadily 
with one employer year after year. 
A contractor can expand his force 
over night, providing the mechanics 
are available. This is not an effi- 
cient system but is the direct result 
of competitive bidding. If you don’t 
like it you must then discontinue 
competitive bidding, negotiate your 
contracts, and limit the volume to 
the work a contractor can do with 
his steady employees. This would 
surely be a revolutionary step. 
The construction industry is a 
great industry and we should not 
have to say it is an honest one. 
Maybe we need some common pro- 
motion publicity such as the Ameri- 


can Meat Institute, or the electrical 
manufacturers’ organization, or the 
utilities organization. Maybe we 
need a good public relations pro- 
gram. Probably we little 
housecleaning, too. But above all we 
need materials and we need people 


need a 


good, honest people—to come into 
the industry to help build all these 
homes and hespitals and factories 
and hotels and theaters and apart- 
ments and stores and other struc- 
tures. 

We can take full responsibility 
for our errors and will do as well 
as other industries in mending our 
Please let the writer or 
speaker who calls us conniving con- 
tractors and cheating labor unions 
take a little time to find out what 
the industry is and how it works. 
If he can, let him present some 
rational plans for improvement and 
then go to work to try to get those 
plans accepted by the people and 
organizations directly concerned. 
It can be done! 


ways. 





WANTS DATA ON REFRIGERATION STORAGE 


THE EpiTtor—Before the war in the 
Pacific broke out I worked as an en- 
gineer in Java and was a subscriber 
to Heating, Piping & Air Condi- 
tioning. Now, being back in Hol- 
land after many years of prisonship 
in Japan, I should be very glad to 
receive Heating, Piping & Air Con- 
ditioning again. Due to the money 
restrictions, however, it is not pos- 
sible for me to send you any money 
from this country at the present 
time. Do you know a way out of 
this problem? 

I am very interested in the prob- 
lem of ice accumulation for air con- 
ditioning purposes and I am sure 
you published an article about this 
subject in the October or Novem- 
ber 1941 issue. Is it possible for 


inen—and the curbstone critics—do 
not understand. The contractor 
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you to send me this publication and 
have you any other data about this 
subject? I have lost all my books 
and study material, destroyed by 
the Japs, and therefore it is some- 
times very difficult for me to get 
some data. 

I am thanking you in anticipa- 
tion for your kind cooperation in 
this matter, and I shall be very 
glad to receive your answer about 
the subscription.—P. B. 


[Copies of William Goodman's 
articles on storage tanks for cool- 
ing systems where compressor 
capacity is less than load, and 
piping and control for storage air 
conditioning, 


P. B.) 


have been mailed 
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The Air We Live In 


O NLY THROUGH THE influence of 
air are the manifold processes of 
life possible. That is why we live 
in air. Air brings us the necessary 
oxygen by aid of which the exceed- 
ingly efficient low temperature 
combustion that is necessary for 
life can persist, and air also carries 
away many of the waste products 
that follow this low temperature 
combustion. 

What we call “air” is an exceed- 
ingly complex gas varying in the 
relative proportions of its constit- 
uents. We are especially inter- 
ested, however, in the oxygen and 
water vapor components of air. 

Animals live by the chemical 
treatment of their food. Most of 
them burn up the food or fuel at a 
more rapid rate than is necessary 
merely to keep them alive, and thus 
generate some surplus heat. Most 
of them have facilities for increas- 
ing or decreasing the rate at which 
the surplus heat is thrown away, 
and thus are able to maintain the 
established optimum bodily tem- 
perature. If a man does not burn 
his fuel as rapidly as may be re- 
quired to maintain the necessary 
bodily temperature, he has a chill, 
and will soon be a sick man. If 
a man does not get rid of the ex- 





alent 
IN THIS regular feature, informal 
comment on heating, piping. and 
air conditioning matters is given 
by Samuel R. Lewis, consulting 
mechanical engineer, a member 
of HPAC’s board of consulting and 
contributing editors. His remarks 
this month are taken from a popu- 
lar Sunday afternoon lecture Mr. 
Lewis recently gave, which was 
one of a series sponsored by the 
Chicago Technical Societies Coun- 
cil at the Museum of Science and 
Industry in that city. Mr. Lewis 
spoke under the auspices of the 


Illinois chapter of the ASHVE. 
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cess bodily heat, following unusual 
exertion or too warm environment, 
he will have a feyer and will be a 
sick man. 


Animals therefore have arrange- 
ments to reduce or increase the rate 
of heat dispersal by aid of the air 
and this is done not only through 
the lungs but also by the skin or 
other surfaces that can be exposed 
to the air. A great aid in con- 
trolling heat dispersal is evapora- 
tion of water on the skin. Eva- 
poration of water is a change of 
state, a vital component of refri- 
geration. 


Many Cooling Agents 


There are many substances that 
may be used as refrigerants or 
cooling agents. They operate most 
effectively by change of state. 
Common water is an excellent re- 
frigerant and is the one employed 
extensively by nature as an aid in 
controlling bodily temperature. If 
we make water cold enough it 
changes state from a liquid to solid 
ice. Water can be cooled to 32 
degrees and then commences to 
change state to ice, a solid, and it 
cannot become any colder than 32 
degrees until the heat involved in 
the change of state all has been re- 
moved. Water can be heated to 212 
degrees, but no matter how much 
heat is added the water cannot be- 
come any hotter than 212 degrees, 
at atmospheric pressure, until it 
has all evaporated or changed its 
state to steam. 


The steam or water cannot be- 
come any hotter unless it is con- 
fined in a pressure vessel, and sub- 
jected to further heat. 


Ice, if invited to change its state 
artificially by contact with salt (as 
in an icecream freezer), must re- 
ceive from somewhere the heat 
necessary to permit the change of 
state. It absorbs the heat from 
the cream, freezing the latter. 


Steam, which is water ch inge 
in state by heat to a gas, if p ormj:. 
ted to expand and partly to rang 
its state—as in an engine — give 
off some of the heat which «) pea), 
as the work done by the cnging 
with a residue of exhaust steay 
which is already changing stat, 
back to the original water. 

Water applied to the skin 
one’s hand and held in a stream o; 
ordinary air, partly changes stat, 


from liquid to gas and the wette 
spot on the skin feels cool. [f on, 
pumps up a bicycle tire by manua) 
labor the pump becomes warm, thi: 
heat partly being due to the partia) 
change of state of the air. Aj 


compressors used in industry re. 
quire heat removal by water jackets 
or by fins exposed to moving ai 
so that the surplus heat may be re. 
moved or otherwise the compressors 
become too hot for adequate lubri- 
cation. 

Engineers who operate con- 
pressed air locomotives, as in mines, 
usually have oil stoves to aid them 
in keeping warm, so great is the 
heat absorption from the surround 
ing air in changing state of the 
exhaust air from the frost covered 
locomotive cylinders. 


Water Vapor in Air 


An exceedingly important com- 
ponent of the air in which we live 
is water vapor. This vapor is sim- 
ply low pressure steam that is in- 
visible at ordinary temperature 
We call the moisture component 
“humidity”, or dampness. 


If the air is carrying al! the 
moisture it can hold, we say that 
the relative humidity is 100 per 
cent. If there is more moisture 
floating around than this 100 per 


cent that the air can carry, there 
will be fog. Clouds floating above 
the earth are the same thing a 
fog. The amount of water vapor 
that the air can carry varies wit! 
the temperature of the air. The 
relative humidity that was per 
haps 50 per cent at a warm noo 
becomes 100 per cent in the coo 
evening and the grass and the 
leaves on the trees, and the insects, 
receive a beneficial drink. 

If one rises early in the mor- 
ing, the ponds and lakes seem to & 
boiling as the fog falling out of the 
air drifts down to rejoin the rel 
tively cool water. 
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The frost on roofs and sidewalks 
simply frozen dew and this ice 
an be seen to change state to 
quid and then to evaporate and 
in the air as soon as the radiant 
nergy of the sun gets a chance 
t it. 

The constant ebb and flow of 
ater vapor into and out of the 
ir we live in persists in winter as 
ll as in summer. Even in the 
ousehold refrigerator the mois- 
yre from the food is carried by the 
irculating air to the ice trays and 
reezing compartment. There isn’t 
ny carrier to deliver the consider- 
ble amount of water from the 
ood in a refrigerator to the cold 
surfaces and to form the ice that 
as periodically to be defrosted, 
xcept this same air that we live in. 
A dog has little water glands on 


READER ASKS 





his tongue and on his nose. The 
blood carries water to these glands. 
The dog runs or becomes otherwise 
warm. Out goes his tongue so that 
his breathing and his running may 
bring lots of air to pick up this 
water. The good old change of 
state from a liquid to a gas then 
goes to work, and the dog’s tongue 
and nose cool down rapidly. 


A man, unlike the poor dog, has 
a very large area of water glands 
all over his body. If the man runs 
too fast or works too hard his blood 
carries water in great quantities 
to these glands, and he perspires. 
Then, if the air is not at 100 per 
cent relative humidity, and if the 
man can get in a breeze, a change 
of state of the water occurs and it 
enters the air as steam and the 
man cools down rapidly. 


HEAT PUMP HAS PROCESS USES 
REVERSE CYCLE refrigeration—the 
“heat pump”—has a number of in- 
dustrial applications, including 
evaporation and distillation, re- 
claiming waste industrial heat, pro- 
viding simultaneous heating and 
cooling for process air condition- 
ing, etc., according to Philip Sporn, 
Theodore Baumeister, and E. R. 
Ambrose in a paper given at the 
Midwest Power Conference. 


One example was mentioned where 
the cost of a million Btu’s with 
direct electrical heating was 29c; 
with a heat pump having a coeffi- 
cient of six, the cost of this 
amount of heat would be 4.8c. An 
interesting installation in Europe 
uses condenser water from a steam 
turbine in a power plant as the 
source of heat for the heat pump. 


Should We Convert a Church 
Heating Boiler to Burn Oil? 


E HAVE been asked by a reader 
f HPAC, in connection with a good 
ized steam heating plant in a 
-hurch, whether the saving in cost 
f operation of a boiler designed 
especially for oil fuel would justify 
hrowing out the existing cast iron 
ectional boiler equipped with an 
oil burner. The questioner thinks 
hat heating boilers for oil fuel are 
radically different than heating 
boilers for coal. 

There may be available some- 
where a record of fuel oil consumed 
uring one year in a cast iron sec- 
ional boiler, and a record of the 
oil burned the next year in an in- 
ernal furnace steel boiler carrying 
he same load. I have no exact 
comparison. If I had such a record, 
owever, and if it showed favor- 
ably for the internal furnace boiler, 
1 would still not be satisfied without 
investivating the physical charac- 
er of both boilers. 






























Heat Absorbing Surface 


Experience and the trade litera- 
ure concerning boilers go to show 
hat almost any kind of boiler in 
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which coal can be burned efficiently 
will do a good job burning oil. 
Many a sectional cast iron boiler, 
however, is so deficient in heat ab- 
sorbing surface in relation to grate 
area that it fails to extract a rea- 
sonable amount of heat from the 
products of combustion before 
losing them up the chimney. Such a 
boiler would be wasteful with oil 
for the same reasons if operated at 
the same output as with coal. 


There are many steel boilers 
with internal furnaces having so 
little combustion chamber diameter 
that coal cannot be burned efficient- 
ly, even though there may be ample 
secondary heat absorbing surface. 
In some of these boilers it was 
found possible by mechanical atom- 
ization and forced air supply to 
burn oil with more satisfactory re- 
sults than had been possible with 
coal. 


Experience in the Navy 
demonstrated the increased output 
that could be obtained from marine 
type boilers having round internal 
furnaces when oi] was substituted 
for coal. 


also 
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Before answering this question 
finally, an engineer should see the 
old boiler to check its rating in re- 
lation to its duty, should know the 
type of oil and oil burner suggested 
for it, and should know the type of 
new boiler alleged to have been de- 
signed for oil alone, and proposed 
to replace the old one. 


General Trend 


The characteristics that make for 
economy in a heating boiler that 
burns coal are so like those that 
make for economy in burning oil, 
that the general trend of the in- 
dustry is not to make a sharp dis- 
tinction. 

In large power boilers there is 
generally no serious difference in 
combustion chamber design be- 
tween that for coal and that for oil. 
An increase in the radiant heat ab- 
sorbing surface in the combustion 
chamber walls when coal is to be 
employed in such boilers is gener- 
ally desirable.—SAMUEL R. LEWIS, 
consulting mechanical engineer and 
member of HPAC’s board of con- 
sulting and contributing editors. 
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£/ Seqguodo Engineering Dept. 

(Rewroduced by Permission) 











[———- German V2 rocket bombs attaip this 
altitude during flight, aporacimately 
360,000 feet. (Reported fo have at- 
laired ano attitude of (60 miles in 
experimental vertical flight ) 
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Sound waves pot propagated above 
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Twilight limit. first magnitude stars 
are visible directly overhead when 
sun sets. 210,000 feet. 


~Maximuin orone concentration (one 
bart ovone to [00,000 parts atimes- 
phere.) 106,000 feet. 


Blood boils at body temperature 
98.6 F. 63,000 feet. 


100 per cent oxygen needed for sus- 
tenance of /ife. Exact altitude de- 

ids on individa/ and exposure. 
42,000 to 45,000 feet. 


Breathing pure oaygen equivalent! to 
breathing sea level git. 38,000 feet. 


Gasoline boils at norma! tempera- 
ture, “65 F. 32,000 feet 


Sky appears purple above this 
point. 30,000 feer. 


hie ond ae longer burns. 2000 feet. 
Highest community of human bée- 


ovth America. 


logs, Andes Mts, 
18,000 feer. 
Oxygen regvired for sea level dwel/- 








ers to live, Altitude depenals on 
physical condition and duration 
of stay. 15,000 to 20000 feet. 
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DEVELOPED FOR THE NAVY’S 
“INACTIVE FLEET’ PROGRAM 





Fig. 1— First n 
the small instrumen 
for air flow measurement 


New Direct Reading Meter 


for Air Flow Measurements 


Caton Urdahl and Commander 
Queer described the use of dehu- 
midified air in preserving the 
Navy’s “inactive fleet” in their ar- 
ticle in the March issue of Heat- 
ing, Piping & Air Conditioning. 
The volumes of dehumidified air 
discharged at each terminal are 
very small, usually within the range 
of 1 to 50 cfm, but it is important 
to be able to measure this air flow 
for the following reasons: 

a) When the vessel is sealed and 
dehumidification is begun, most of 
the moisture is in the surfaces of 
the paint, machinery, piping, and 
structure. It is interesting to note 
that only about 1/10 to 1/30 (often 
less) of the initial moisture is in 
the air. Because of this, it is neces- 
sary to give larger spaces more 
air. The use of an air flow meter 
insures each space of its propor- 
tionate share of air during initial 
drying, thus shortening this period 
and saving power. 





The opinions expressed are those of 
the authors personally and do not neces- 
sarily present the views of the Navy 
Department. 
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By Leslie Silverman and Leon Epstein 


b) When the initial drying 
period is completed (that is, when 
the excess moisture has been re- 
moved from the machinery and 
structure) the volumes of air must 
be varied to meet the dehumidifi- 
cation load due to breathing and 
infiltration of water vapor. This 
load can only be determined by 
studying each vessel. A humidity 
controller and recorder is provided 
for each dehumidified zone, and 
psychrometric readings are taken 
to determine the spaces which need 
more or less air. Inasmuch as ex- 
isting fire mains are usually used 
for dry air distribution, with al- 
most no newly designed piping 
provided, it is not possible to know 
how much increase or decrease in 
air flow is caused by merely turn- 
ing the valve handle in the piping 
system. By using an air flow meter 
the smallest change in air flow can 
be detected immediately. 

Note that in (a) above the flow 
meter is required primarily to de- 
termine quantities of air and to 
balance the system initially, where- 
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IT IS IMPORTANT, in the Navy's 
ship preservation program, to be 
able to measure smal] quantities 
of dehumidified air. The flow meter 
used must be capable of measu- 
ing 1 to 50 cim, be portable, be 
simple to use and require a mini 
mum of calculations, and have 
less than 0.1 in. water gage pres 
sure loss. Dr. Silverman, of the 
department of industrial hygiene. 
Harvard school of public health 
and Mr. Epstein, of the Navy De 
partment’s bureau of ships, de 
scribe the development. construc 
tion features, and characteristics 
of such a direct reading air flow 
meter here. While they discuss 
only its use in the inactive flee! 
program, it has applications © 
many other purposes—such as it 
dicating flow in ventilation ducts 
gas pipes, air and gas machinery. 
through filters and air cleaner. 


—<— 
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Fig. 2—Constructional details for the first model of the direct reading air flow instrument 


1s in (b) the instrument is re- 
puired to indicate relative changes 
n flow and to indicate the volume 
or future reference. 


What the Meter Must Do 


The use of several experimental 
and commercial instruments was 
onsidered by the Bureau of Ships 
but only the flow meter described 
ere was found to meet all of the 
ollowing required conditions: 

a) Be capable of measuring 
rom 1 to 50 cfm of air, Most ter- 
minal discharge volumes will be 
within this range because very 
small volumes of dry air are used 
o dehumidify the vessels. 

b) Be portable and suitable for 
se aboard ship. The instrument 
ill be exposed to considerable 
ough handling, since it will be 
hecessary to carry it from ship to 
hip, and from deck to deck within 


each ship. A rugged instrument is 
therefore essential. 

c) Be simple to use and require 
a minimum of calculations. Most of 
the balancing will be done by sail- 
ors and personnel who are neither 
familiar with air flow measure- 
ments nor trained mathematicians. 
The instrument should therefore be 
direct reading. 

d) Have less than 0.1 in. water 
gage pressure loss. If the pressure 
fosses are relatively high, the flow 
rate will be changed with each use 
of the meter because the instru- 
ment is not permanently installed 
in the line. 


Description of the Instrument 


The original model of the flow 
indicator is shown in Figs. 1 and 2. 
The complete meter is made almost 
entirely from transparent plastic 
sheet and tubing (lucite or plexi- 


Table 1—Air flow characteristics for original model of air flow instrument 





Scale Deflection* 


Resistance 
of Instrument 


ir Flow of Instrument Vane to Air Flow 
Cfm Mm In. In. of Water 
SP oo ee ee 8... Pay ae ee saa : : : 0 
D bncost cbt aaauries is rd. csnnpiwan ye. Se 0.024 
Sys « skied Sees * ey EEL coh cule t ven .. 0.030 
‘nieve da cee ONT SS ys re ae 0.035 
Bins. cco eneeenrics 2% DGD > digs tanddd cee > are . 0.042 
a So Se TED «skied debe wets So See . 0.061 
OSs s+ cnc een babesnad PAE eae ep st BEES oi eahd bane ... 0.079 
1dss ocg eee on Be an de cha ca aise a6 Se BE tae ene ol sc ck cnaavnde 0.106 
SERIES. oo ay ints ct shh ctcae¥ ve eke ee. wawhens . 0.128 
Pie's cc phsnenietce ties Oe ee Ne Be ek inane nae tena 0.158 





“Deflection on are whose radius is equal to vane length from pivot. 
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glass). The instrument developed 
was originally designed as a low 
resistance breathing valve, but sub- 
sequent observations on the valve 
performance showed that it was an 
excellent flow indicator for flows 
from 0 to 9 cfm. This original 
valve incorporated the desired fea- 
tures of low resistance, rugged con- 
struction, and high sensitivity. It 
was converted into a flow meter by 
attaching the scale and calibrating 
with known air flows. 

The construction details in Fig. 
2 show the vane and seat as used 
for valve work. This vane was made 
from transparent plastic (lucite) 
and covered with a thin rubber 
membrane. The membrane seals 
against the valve seat when air flow 
ceases or the flow is reversed. For 
air flow measurements the mem- 
brane is not necessary, and a solid 
vane can be provided. The weight 
‘of the vane is counterbalanced by 
the small weight in back of the 
vane pivot, and this counterbalance 
can be adjusted to obtain the de- 
sired sensitivity of the vane. The 
resistance to air flow is reduced 
considerably by the counterbalance, 
but the most important factors in 
reducing the air flow resistance are 
the vane angle and surface area. 
The vane in resting position is at 
20 deg from the horizontal, hence 
very little change in air flow direc- 
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Fig. 3—Photograph of the field model without auxiliary attachments for outlet 


measurements. 


tion is required to open the vane 
and therefore no appreciable turb- 
ulence is introduced. Other angles 
were tried on experimental models, 
but 20 deg gave optimum results. 
The small angle also provides a 
large area for the vane surface; 
consequently, very little pressure 
is necessary to lift the counter- 
balanced vane. 


A metric rule (2.54 cm 


= 1 in.) is shown for size comparison 


The flow characteristics of the 
first model of the instrument are 
given in Table 1. A straight line 
is obtained for air flow and scale 
deflection from 0 to 2 cfm and from 
2 to 5.5 cfm. Over the whole flow 
range resistance and air flow vary 
exponentially, but the curve is al- 
most linear from 0.1 to 3 cfm. The 
value of zero resistance at zero flow 


should be qualified, since sma 
amount of static pressure ji je. 
sary to lift the vane bef. 
flow takes place. This sta pres 
sure is less than the valu. giv. 
at 1 cfm. 


Flow Characteristics 0! the 
Instruments 


The resistance values fo: 
model include the resistance: cay. 
by restriction of the exit openiy, 
diameter to that of the inlct, gi, 
this model was made prim: 
insertion into a flow line 
two tubes of the same insic& 
ameter. The _ resistance 
higher because of the support 
ribs used in the valve construct; 
The performance of this mode! 
dicated that a larger size based 
the same design as the smaller 
strument would meet th 
range, resistance, and othe: 
quirements of the Navy. 

The larger instrument is show 
Figs. 3 and 4. Fig. 4 gives the: 
structional details which are sip 


Fig. 4—Constructional details for the large size field model of the direct reading 
air flow instrument. 1, Counterweight. 2, Valve flap. 3, Pivot. 4, Valve seat. 5, 
Flow indicator scale. 6, Housing cap. 7, Pointer. 8, Housing. 9, Level. 10, Handle. 
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jar to those in Fig. 2, except for 
ime: ions and an unrestricted dis- 
-harg: opening. A carrying handle 


Z.nd a level for adjustment in the 


eld are provided. The vane is of 
solid plastic and no supporting ribs 


fare necessary in the vane seat. The 


ounterbalance weight is quite 
large because of the vane weight 
and the relative moment arms from 
he vane pivot. This counterbalance 
is made in the form of a horseshoe; 
the large surface of the weight 
thus-acts as an air damper and re- 
duces the effect of pulsation on air 
flow readings. 

The vane pivot consists of a 
stainless steel pin which fits into a 
machined hole in the vane and a 
supporting yoke. Field use has 
shown that the vane is weakened 
by the drilling and requires rein- 
forcement for rough handling. The 
new models now under construction 
will be reinforced at this section. 
This simple pivot with gravity 
counterbalance is rugged and will 
withstand considerable abuse and 
handling. The pivot is the only 
bearing surface, so that little fric- 
tion is introduced. Another factor 
which reduces friction and inertia 
effects and gives reliable calibra- 
tion over long periods of use is the 
absence of any fast rotating parts. 

The housing for the vane is re- 
moved by unscrewing the threaded 
joint at 8, Fig. 4, if it is neces- 
sary to inspect the pivot. The pivot 
can be readily observed through the 
transparent plastic. Field use has 
indicated that the needle pointing 
to the scale is not necessary and 
that more graduations are desir- 
able on the low end of the scale 
less than 20 cfm.). 

The flow characteristics of the 
instrument are shown in Fig. 5; 




















Fig. 6—Air flew meter in use 
on a vertical discharge opening 
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Fig. 5—Flow and resistance characteristics of the field model (25.4 mm 


this curve can also be approximated 


by two straight lines, one line be- . 


ing fitted from 0 to 15 cfm and the 
other from 35 to 65 cfm. The first 
line appears to fit the 
range of air flows in which the 
weight of the counterbalance is 
greater than the effective pressure 
of the air flow which lifts the vane, 
since the counterweight is adjusted 
to keep the vane seated with a 
slight pressure in the zero position. 
The change in slope of the transi- 
tion section between the two 
straight portions of the curve is ap- 
parently the balance position in 
which the forces due to the coun- 
terbalance and the air pressure on 
the vane approximate each other. 
The second straight portion of the 
curve is controlled by the effective 
pressure of the air flow. By ad- 
justing the weight of the counter- 
balance the point of shift between 
the two portions of the curve can 
be altered. The weight selected 
gives optimum characteristics for 
flow and resistance. 

An equation can be determined 
for the curve of Fig. 5, but deriva- 
tion of an equation on a theoretical 





1 in.) 


basis is complicated by the fact 
that the centroid of the vane shifts 
with the vane angularity. Another 
important factor which must be de- 
termined experimentally to be used 
in such an equation is the propor- 
tion of the velocity pressure ex- 
pended in lifting the vane at vari- 
ous air flows. For all practical pur- 
poses, therefore, the flow curve of 
Fig. 5, or an empirical equation 
fitted to the curve data, is satisfac- 
tory for calibrating the flow scale 
of the indicator. 

Actual flow calibration of the in- 
strument is accomplished by means 
of a calibrated orifice and blower. 
Twenty diameters of 2 in. smooth 
wall plastic tubing precede the inlet 
to the instrument. A side tap is 
provided for pressure measure- 
ments. As a check, calibration was 
also made with a large plenum 
chamber preceding the instrument. 
In both cases, the calibrations 
agreed. Resistance measurements 
of the flow meter were made with 
a sensitive micromanometer. Be- 
cause of the small amount of re- 
sistance present and pulsation in 
the air stream, these measurements 
are only approximate and are the 
maximum values noted at each flow 
rate. These resistance values are 
plotted in Fig. 5. It is evident that 
the resistance is negligible. 


Field Use of the Instrument 


Two of the field instruments have 
been made and used experimentally 
in shipboard measurements as a 
direct reading flow meter. The per- 
formance of these experimental 
units has been satisfactory and this 
type of flow meter, with certain 
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size openings are handled by means 
of a circular disc covered with a 
sponge rubber surface, as shown in 
Fig. 7. The rubber hose is con- 
nected to the disc and instrument. 
The disc is then placed over the 
opening, sealing off all but the hose 
opening. With the instrument level, 
the flow is observed directly. This 
procedure has been checked in the 
field by anemometer and gasometer 


Fig. 7—Air flow meter in use on a horizontal discharge pipe opening 


minor improvements, will be used 
extensively in the Navy’s dehu- 
midification program. 

The -experimental units were 
originally used in conjunction with 
a 2 ft length of smooth wall flexible 
hose for measurements from all but 
horizontal discharges, as shown in 
Fig. 6. For horizontal discharges 
this hose is not required. Various 


measurements and the agreement 
has been within 5 per cent. 

The modifications in the instru- 
ments under construction include 
attachments for other types of 
openings, a connector to permit 
suction as well as discharge meas- 
urements, and a means for locking 
the valve flap in place when the in- 
strument is not in use. Instead of 


the 2 ft length of tube, . | 4 
length and 90 deg elbow jj , 
substituted, since difficulty } s bee 
encountered in getting 2 hose 
which does not kink on shor’ radi, 
bends. 


Use as Air Velocity Indi ator 


Preliminary measuremen ; hay 
also indicated that the ins: ume, 
can also be used as an air  elociy 
indicator. The vane will (idicas 
air velocities as low as 1!) {pm 
One of the attachments being cop. 
structed for the new instriumens 
is a bell-mouth for attachment ; 
either end of the instrument. Th 
bell-mouth reduces the entrance 
loss to the meter when it is use 
for velocity measurements. A taper 
attachment permits its connectig 
to the large end of the instrumer 
for suction measurements. Th 
bell-mouth attachment can also & 
used for flow measurements, sine 
it forms a small flexible flange 
surface. All the attachments an 
fittings are of molded rubber. 

Only the Navy’s use of this in. 
strument for the inactive ship pro 
gram has been discussed. It is evi- 
dent, however, that its applicatio 
to many other uses is possible 
such as indications of proper flow 
in ventilation ducts, gas pipes, air 
and gas machinery, and fio 
through filters and air cleaners. 





PROPOSES PARTIAL 
DISTILLATION OF COAL 


A. D. Singh, supervisor of the 
coal and gasification section of the 
Institute of Gas Technology, sug- 
gested recently a novel scheme for 
supplying fuel for heating, the 
practicality of which is indicated 
by work at the institute. 

By partial distillation of coal, an 
800 Btu gas would be obtained 
which could be distributed through 
the existing mains of the gas util- 
ity systems and would compete “fa- 
vorably” with natural gas. The re- 
maining carbon would be burned, 
in pulverized form, in large central 
stations for the generation of elec- 
tric power. 


PUBLISHES 
HOUSING ABSTRACTS 
The Purdue Research Founda- 


tion, Lafayette, Ind., issued last 
month Vol. 1, No. 1 of a new pub- 
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lication—Housing Abstracts. The 
yearly U. S. subscription rate is 
$1.75. The editor is F. W. Hutch- 
inson, well-known to readers of 
these pages as author of numerous 
articles and papers on radiant 
heating and other subjects. 

Purpose of Housing Abstracts is 
to point out each month some half 
a hundred articles appearing in 
many specialized journals which 
might otherwise be overlooked. The 
abstracts are grouped under seven 
headings: background for the 
future, present housing needs, gen- 
eral, descriptive, legal, engineer- 
ing-construction, and engineering- 
equipment. 


PIPE COVERING OPERATIONS ON 
NAVAL VESSELS NOT INJURIOUS 


In a paper, A Health Survey of 
Pipe Covering Operations in Con- 
structing Naval Vessels, the 
authors, W. E. Fleischer, F. J. 
Viles, Jr., R. L. Gade, and Philip 


Drinker, state that “the character 
of asbestos pipe covering industy 
on board naval vessels is such that 
conclusions drawn from other # 
bestos industries such as textile 
cannot apply. The incidence of 
bestosis among pipe coverers i 
shipyards studied was low, 0.29 pe 
cent, or three cases out of 107! 
Since each of the three cases hi 
worked at asbestos pipe covering " 
shipyards for more than 20 year 
it may be concluded that such pip 
covering is not a dangerous oct 
pation.” 

This paper is the result of sur 
veys in two government navy yarii 
and two contract navy yards durin 
which medica] examinations of th 
workers and a study of the natur 
and concentration of the contamlr 
nants in the air were made. Th 
primary purpose of the study w# 
to investigate the incidence ane 
conditions, in naval constructi® 
yards, causing asbestosis. 
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for better 


FUEL UTILIZATION 


A VALUABLE feature of the wartime National Fuel Effi- 


ciency Program conducted in cooperation with the U. S. 
Bureau of Mines was the extensive series of “quiz sheets” 


containing tips on methods of 


conserving fuel in the use, 


operation, maintenance, and repair of various items of piping, 
heating, and air conditioning equipment. Because fuel con- 
servation—a wartime and postwar necessity—is always 
good business and sound engineering, HPAC is publishing 
the information from these sheets. Practical pointers on 
building insulation, and use of records, are given this month. 


) Has the attic or roof been ade- 
quately insulated? 


From the standpoint of fuel sav- 
ng, buildings with attics or sus- 
nded top floor ceilings should 
ave not less than 3 in. of fill or 
lanket insulation or equivalent, at 
he ceiling preferably with venting 
f space above to the outside at- 
osphere. Buildings having no at- 
ics or air space should have roof 
eck insulation installed to lower 
eat losses. In commercial build- 
gs, working ‘conditions are gen- 
rally improved by the installation 
f adequate insulation. In apart- 
bent, hotel, and office buildings 


better rental income may supple- 
ment savings to owner through re- 
duction in heating costs. See Table 
1 for typical values of possible sav- 
ings of heat loss through roofs and 
ceilings. 


2) Are walls, cold floors and cold 
partitions adequately insulated? 


Check construction of side walls, 
floors over unheated spaces, and 
partitions between heated and un- 
heated spaces to determine prac- 
ticability of insulating for fuel 
savings and comfort. If of hollow 
construction (wood frames or deep 
furring strips on masonry), rec- 


installed by pneumatic process. 
Otherwise consider surface appli- 
cation of suitable board type in- 
sulation in maximum thickness 
that construction will permit. See 
Table 1 for typical values of pos- 
sible savings of heat loss through 
walls and floor. 


3) Are window and door frames 
caulked to reduce air leakage? 


All openings in outside walls 
should be examined for air leakage 
between frames and masonry or 
other construction. Caulking with 
a suitable compound greatly re- 
duces air leakage and also adds to 
weather resistance. 


4) Are windows and doors weath- 
erstripped? 

Use of a good quality of weath- 
erstripping reduces the infiltration 
of cold air and drafts; thereby con- 
serving fuel by reducing the heat 
requirements. 


5) Are windows double-glazed or 
provided with storm sash in 
winter? 

Though the area of glass is usu- 
ally small compared to wall and roof 
surfaces, the loss of heat through 
glass is high per square foot. This 
loss through the glass alone can 
be cut materially by adding storm 
sash or compound glass. 


6) Are entrance doors of revolvy- 
ing type or building entrances 
equipped with vestibules? 


Public entrances admit excessive 
cold air, and induce vertical drafts 
through stairwells and _ elevator 
shafts in tall buildings. Best pro- 
tection is by the use of revolving 
doors or a double set of doors in 
the vestibule. In some buildings, 
interior stair hall doors should be 

















dditional summer comfort and ommend complete fill of insulation used. 
Table 1—Typical heat losses and heat savings possible through use of insulation 
(Data from Heating, Ventilating, Air Conditioning Guide) 
2 Heat loss in Btu per sq ft per hr per F 
| Thickness Percent 
Without With Oo Saved by heat loss 
Area Construction insulation insulation insulation insulation saved 
oofs Metal without suspended ceiling...............+-..- | 0.94 0.24 1” ~ 70 74 
| Metal with suspended ceiling..............+-.e+ese505 0.46 0.19 Te 0.27 59 
Metal with suspended ceiling...............6..0+5- | 0.46 0.08 3” 0.28 83 
4” concrete without suspended ceiling............... 0.72 0.23 - 1” 0.48 68 
| 4" concrete with suspended celling.............. wal 0.40 0.07 3” 0.33 82 
| 4” concrete with suspended ceiling..................- 0.40 0.06 | 4” 0.34 85 
1” wood without suspended ceiling........... Sica | 0.49 0.20 ys 0.29 59 
1” wood with suspended celling................see005- 0.32 0.07 3” 0.25 78 
; 1” wood with suspended Ceiling...............-.-s+45. 0.32 0.06 4” 0.26 81 
ide 12” solid masonry—no plaster ........-.6-cesceceeseees 0.35 0.19 \%” 0.16 46 
alls | 12” solid masonry—2” x 2” furring lath and plaster..| 0.25 0.09 1%” 0.16 64 
1” wood siding and sheathing, wood studs........... 0.36 0.06 3%” 0.30 83 
oh Stucco on metal lath, wood studs........-..-.-.-6++5) 1.16 0.07 3%” 1.09 94 
d is dines. Seed ebwen 26654 cau iyo betuacn acess 0.69 0.11 2” 0.58 84 
oors PE aun 5d bet ebESbe Uk be doecapeddageeeeaces saa siocs 0.34 0.07 | 3” 0.27 | 79 
eating, Piping & Air Conditioning, May 1946 105 











7) Are the heating system and 
domestic hot water supply sys- 
tem properly insulated and 
controlled? 


Check distribution mains, stor- 
age tanks, and heat exchangers for 
adequate insulation of all surfaces. 
If any part is too hot to touch and 
the heat loss from the surface does 
not serve a useful purpose, recom- 
mend application of suitable insul- 
ation. Also check all temperature, 
draft, and combustion controls to 
see if properly installed. and in 
operation. 


8) Where may more complete in- 
formation be obtained regard- 
ing fuel savings by insulation? 


Consult a reliable insulation ap- 
plicator for fuel savings that may 
be realized in your building by any 
of the methods discussed herein. 





RECORDS AND THEIR IMPOR- 
TANCE TO FUEL UTILIZATION 


1) Do you keep records? 


Every plant should keep records 
of daily performance. To attempt 
to operate a plant—or, in fact, any 
enterprise—without a knowledge of 
performance is poor business prac- 
tice. 


2) How may fuel consumption be 
determined? 


If you are using gas purchased 
from a utility company, the gas in 
all probability passes through a 
meter which may be read daily. 


If liquid fuel is used it may be 
metered or the storage tank may 
be equipped with a gage, or if a 
gage is unobtainable it is generally 
possible to check the height of the 
fuel tank and determine the vol- 
ume by referring to a table or 
chart of tank capacities vs. liquid 
levels. 


The determination of solid fuel 
consumption is somewhat more 
complicated, unless the plant has 
suitable scales on which to weigh 
the fuel delivered to the boilers. 
Otherwise a volumetric determin- 
ation may be made. This procedure 
naturally is not as accurate as the 
exact weight but if carefully com- 
puted a fairly good approximation 
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can be made. Thirty-eight to 40 cu 
ft per ton is generally the unit used 
in calculating the weight of coal. 


3) How may heat output be de- 
termined? 


‘When steam is being generated, 
the usual way to measure output 
is by means of a steam flow meter 
or a feedwater meter. If neither 
of these is available and the pump 
is of the reciprocating type, the 
approximate output in a given time 
may be computed by determining 
the pump capacity and equipping 
it with a stroke counter. The con- 
dition of the pump and the type 
of service will materially affect the 
accuracy of this method. 

If the fuel is being used in an 
industrial furnace or kiln, the fuel 
can be calculated per ton of prod- 
uct treated. 


4) Do you check the evaporation 
and the fuel-power ratio? 


After the fuel consumption is 
known and the steam output re- 
corded, a steam-fuel ratio can be 
established. A drop in this ratio 
often indicates a drop in efficiency 
and may be due to any one condi- 
tion or a combination of many con- 
ditions, such as a dirty boiler, ex- 
cessive air for combustion, poor 
firing practice, etc. 

Likewise it is imperative that 
an accurate check be kept of the 
fuel used per kilowatt generated. 
An increase in this ratio may indi- 
cate a faulty engine or turbine, 
poor vacuum, too much back pres- 
sure, etc. 

Ratios calculated daily may show 
considerable fluctuation in some 
plants using solid fuels unless ac- 
curate estimates are made of the 
amount of fuel in hoppers and on 
grates. For these plants, ratios 
calculated on a weekly basis may 
prove to be more useful. 

It is advisable where possible, 
to check your fuel-power ratio with 
other plants of similar design and 
size, operating under comparable 
conditions, to determine how your 
performance compares with that of 
the other plants. If the fuel-power 
ratio in your plant is appreciably 
higher than the average, ways and 
means should be considered for im- 
provement of plant performance. 
By so doing you will not only save 
fuel, but dollars as well. 


5) In space heating, wha j; , 
practical way of checki » fy, 
consumption? 

The amount of fuel used 9 he 

a structure for one day sh uld , 
about proportional to the umb 
of degree-days of heating 1 quirg 
on that day, The number of egra, 
days for a given date is «© ual ; 
the difference between 65 F ind th 
daily mean temperature in « give 
area, recorded by the U. S. Wear, 
er Bureau, and usually rep: rted j; 
the local newspapers. The tot, 
degree-days for a normal ‘vating 
season in a given area can be 0). 
tained from the U. S. Weather By. 
eau—a ratio of the daily degre. 
days to the total degree-days cy 
then be computed. Then multip) 
this ratio by the normal year’s {. 
consumption to determine what th 
daily fuel consumption should hay 
been for that day. 


6) Do you keep log sheets 
plant performance? 

In addition to checking fuel wr. 
sumption against heat delivery, it 
is advisable to record other phase 
of plant performance, such as fx 
gas temperature, feedwater ten. 
perature, flue gas analysis, stean 
pressure, draft, windbox pressure 
frequency of blowdown, etc 

If you are operating a larye plan 
with auxiliary equipment, it is «i- 
visable to have a series of |x 
sheets—that is, one for the boil 
room, one for the turbine room, on 
for industrial furnace performance 
etc. 


7) Do you know that the insirv- 
ments in the plant are in gov 
condition and reasonably «& 
curate? 

Unless instruments from whic 
log sheet data are read are mail 
tained so that the indications ar 
reliable, the log sheet informatio 
can be very misleading. It is esse 
tial that the best care possible * 
given to instruments, and that the 
be checked for accuracy. 


8) Are log sheets examined ret 
ularly? 

Log sheets should be examine 
carefully by someone well versed 
plant operation. This insures th 
changes in performance of the va" 
ous elements in the plant will ! 
noticed and corrective measur 
carried out soon after they 4 
necessary. 
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The Sol-Air Thermometer -— 
A New Instrument 


By C. O. Mackey” and L. T. Wright. Jr..** Ithaca, N. Y. 


This paper is the result of research sponsored by the AMERICAN SOCIETY OF 
HEATING AND VENTILATING ENGINEERS in cooperation with Cornell University. 


Sol-Air Temperature 


T ne CONCEPT and the signifi- 
eance of sol-air temperature in the 
application of weather data to the 
estimate of summer cooling loads 
have been presented in three ear- 
lier papers’. Briefly, the sol-air 
temperature combines the effects of 
air temperature in the shade, solar 
radiation incident upon a building 
surface or net radiation emitted by 
that surface to a cold sky, absorp- 
tivity of the surface and wind 
movement. Between sunrise and 
sunset, when solar radiation is inci- 
dent upon the surface of a building 
material which does directly trans- 
mit solar radiation, the sol-air tem- 
perature (t.) for that surface is 
b] 


i= t, t—, 


h 


_*Professor of Heat-Power Engineering 
Vornell University. Member of ASHVE 
_“*Assistant Professor of Heat-Power 
Engineering, Cornell University. Junior 
Member of ASHVE. 

‘ASHVE Research Report—Periodi 
leat Flow—Homogeneous Walls or Roofs 
by ©. O. Mackey and L. T. Wright, Jr 
ASHVE TRANSACTIONS, Vol. 50, 1944, p 
«38,) 


,ummer Weather Data and Sol-Air 
emperature—Study of Data for New 
York City, by C. O. Mackey and E. B 

Natson. (ASHVE JourNnAL SEcTION, Heat- 
ing, Piping & Air Conditioning, November 
944, p. 651.) 

Summer Weather Data and Sol-Air 
Temperature—Study of Data for Lincoln. 
Nebras a, by C. O. Mackey. (ASHVE 
CURNAL Secrion, Heating, Piping & Air 
Conditioning, January, 1945, p. 42.) 
weet resentation at the Semi-Annual! 
ee of the AMERICAN Socrery of 
yeATING AND VENTILATING ENGINEERS 
“tontre Que., Canada, June 1946 


SUMMARY—Description of an in- 
strument for determining directly 
the sol-air temperature which is 
the temperature in the shade that 
would be equivalent to the com- 
bined effect of air temperature 
plus sun radiation and sky radia- 
tion during sunlit hours or to the 
combined effect of air temperature 
and radiation to the sky at night. 

The authors recommend instal- 
lation of similar meters in several 
key cities for determination of 
the summer sol-cir temperature. 


where 
t, == temperature of the air in the 
shade, Fahrenheit; 


intensity of total solar radia- 
tion® (direct and diffuse) in- 
cident upon the surface, Btu 


per (hr) (sq ft); 


absorptivity of the surface for 
such solar radiation (with 
values from 0 to 1); 


outdoor air film coefficient of 
heat transfer* by convection, 
Btu per (hr) (sq ft) (Fahren- 
heit degree) 


The instantaneous rate of entry 
of heat into the outer surface of 
the material with either steady or 
unsteady heat flow is 


( 
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where 
t temperature of the outer sur- 
face of the material, Fahren 
heit. 


For example, if t,-—-90 F, b=0.7, 
1200 and h—4, t,-—125 F and the 
rate of entry of heat into the sur- 
face of the material is precisely as 
if the air temperature were 125 F 
with no radiation incident upon the 
surface. 

Between sunset and sunrise when 
there may be a net transfer of ra- 
diant energy from the surface fo a 
cold sky, the sol-air temperature is 


where 
¥ the net 
energy from the surface to sur- 


transfer of radiant 


roundings, Ptu per (hr) (sq 
ft) 


For example, if t, == 70 F, I’ == 30 
and h 3, t. 60 F and the rate 
of heat transfer into the surface (or 
away from the surface, if ¢, is 
greater than 60 F) is precisely as 
if the air temperature were 60 F 
with no radiant heat exchange. 


The Sol-Air Thermometer 


When Weather Bureau data are 
used to evaluate sol-air tempera- 
tures, there are many gaps in the 
available information. Tempera- 
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copper constantan couple to eas. 
ure air temperature was huny be. 
low the instrument in the shade of 
the base and leads from this . oupl 
were also carried to the s¢iectoy 
switch. In this way six tempers. 
tures may be measured with a pp. 
tentiometer. 
In this first instrument, a smajj 
iraceo witn ron square of the cork containing 
the imbedded thermocouple was 
painted with two coats of No. 4 
Sherwin and Williams black pain; 
which has an absorptivity ap. 
proaching unity. Sol-air tempers. 


TYPICAL 


PRaME CONSTRUCTION 
STRINGERS re 
we" xia 
with 45° SEVEL 
ve" GETWEEN FRAMES 








CENTER PainTEO FLAT 
SLACK WITH SURFACE 


THERMOCOUPLE 4T 
CENTER 


Fig.1—Sol-air 








thermometer tures measured by this instrument 
construction . 
details are, therefore, the sol-air tempera. 


ALUMINUM FOIL FACINGS ON 
BOTH SIDES OF FRAMES 
AND ON CORK BLOCK 


tures of surfaces with an absorp. 
tivity of substantially 1.0. 
One of the features of this in. 








strument, however, is that the sol. 
air temperatures for surfaces of 





tures of the air in the shade are frames as shown to create four air different solar absorptivities may m 
measured hourly; at some stations, spaces of 14 in. width on each face. be found without actually determin. ory 
the intensity of total solar and sky In this way, considerable thermal ing these absorptivities. Thin slices nf t 
radiation incident upon the hori- resistance is placed in the path of of the materials in question may be ur 
zontal is measured; wind movement heat flow between exterior faces of affixed to the external foil and th ure 
is measured. Intensities of total the instrument. This puts each ex- thermocouples imbedded in these Hiprie 
solar and sky radiation incident terior face of the meter in heat ex- surfaces; the temperature assumed he 
upon vertical surfaces of various change relationship with its exte- is then the sol-air temperature of Hien 
orientations are not measured; ra- _—rior surroundings, only. With this that particular surface under the TI 
diant heat exchange with the cold arrangement, the exterior faces of existing external conditions. Thus, Hj t 
sky at night is not measured; there the meter will assume and maintain thin slices of wood may be painted nd 
is no attempt, of course, to measure their respective sol-air tempera- different colors and a thermocouple High 
solar absorptivities or film coeffi- tures. It should be emphasized imbedded in each different patch Hijpoul 
cients of convective heat transfer that the surfaces of a building do will record a sol-air temperature osi 
of various surfaces. not assume the sol-air temperature, for a wood surface painted with b ti 
Lacking such data, there is an commonly, because of conduction of that color; thin slices of brick or HiMpass 
obvious need for a meter which will heat away from these surfaces to- mortar may be similarly attached; 0 tl 
measure, directly, the sol-air tem- | ward the interior or from the in- thin pieces of roofing materials may Jijical 
perature day or night. The instru- terior toward the surfaces. The also be investigated in the same iposr 
ment shown in Fig. 1 was devised temperature indicated by the meter | manner. This procedure also gives igs 
for this purpose. The meter may is not the temperature that would 
have many different forms, but be assumed by a building surface, 
there are certain principles to be but is very close to the true sol-air TI 
followed in its construction. For temperature. il t 
any exterior surface which does not Another principle of design is Ucto 
directly transmit solar radiation, that the surface of the meter should at 
the sol-air temperature is the ac- have low heat capacity in order tha 
tual temperature of that surface that the temperature ofthe surface of tl 
when it is receiving solar radiation may respond quickly to changes in et 
or emitting radiation to a cold sky the external conditions of solar ra- em 
with convective transfer of heat to diation, air movement, or air tem- e( 
or from the surrounding air, but perature. In the meter shown, the ere 
when there is no transfer of heat strips of thin gasket cork were fas- how 
from that surface to the interior or tened to the aluminum foil on the Tt 
no transfer of heat to that surface four vertical faces and on the top enti 
from the interior. The instrument horizontal face; cork has extremely Dose: 
designed is in the form of a cube; low volumetric heat capacity. A ny 
resting upon the base at the center thermocouple of No. 36 copper and Tk 
of the cube is an 8 in. cube of cork. constantan wires was imbedded in we 
The horizontal and four vertical each cork strip and the leads were lan 
faces of this cube are faced with carried in this cork for about 2 in. wee 
aluminum foil; four curtains of Five leads were then carried to a Fig. 2—Sol-air thermometer ws 
aluminum foi] are then hung from selector switch from the cork. A mounted on tripod en 
Heat 
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method of determining solar ab- 
orptivities by proper comparison 
»f the sol-air temperature of any 
urface with the sol-air tempera- 
ure of a black surface of the same 
prientation; the air temperature is 
he only other variable that must 
be measured for this purpose. 

The cube shown was mounted up- 
m the tripod of a surveyor’s level 
nd two levels were attached at 
ight angles so that the top surface 
ould be placed in a true horizontal 
position and the four vertical faces 
n true vertical positions. A com- 
pass was included in the mounting 
0 that the orientation of the ver- 
‘ical surfaces might be known. Pho- 
ographs of the meter are shown in 
igs. 2, 3 and 4. 


Daytime Data 





The meter was not completed un- 
il the fall of 1945. On a clear day, 
Detober 11, 1945, the meter was 
et up on the Cornell campus at 
thaca, N. Y. The vertical surfaces 
bf the cube were oriented to face 
¢ true north, east, south and west. 
wemperatures of the five faces of 

e cube and of the air in the shade 
ere recorded with the results as 
hown in Table 1. 

The scale of millivolts on the po- 
entiometer used was such that the 
served temperatures are prob- 
bly accurate to +2 F. 

These readings show that the 
heter is successful in maintaining 

large temperature difference be- 
ween the several faces and they 

80 indicate that the response of 
he meter to changing external con- 
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Fig. 3—Sol-air ther- 
mometer mounted 
on stand 





Fig. 4—Sol-air ther- 
mometer—close-up 
view of level and 

compass 


ditions is rapid. Observers noted a 
large and rapid change of sol-air 
temperature with changes in wind 
direction and speed. The readings 
indicate the complex nature of heat 
transfer in buildings caused by rap- 
idly changing ambient conditions. 
For example, at noon on the day of 
the test, the external surface of a 
building with a solar absorptivity 
of nearly one would be gaining heat 
as if exposed to an air temperature 
of 92 F if horizontal and 112 F if 
facing south, while it might be 
losing heat as if exposed to an air 
temperature of 63 F if facing east, 
of 61 F if facing north and of 57 F 
if facing west; all this occurs with 
an actual temperature of the air in 
the shade of 50 F. There is a sol- 
air temperature for the human 





body, of course; on the day of the 
test, students without topcoats were 
comfortable with an air tempera- 
ture of only 50 F. 


Night Sol-Air Temperatures 


The question of the effect of 
night radiation from building sur- 
faces to a cold sky upon rate of 
heat transfer during the following 
day has been raised in several dis- 
cussions of the three papers pre- 
viously mentioned. Since the 
Weather Bureau data cqntained no 
information on this question, night 
sol-air temperatures for New York, 
N. Y., and for Lincoln, Neb., were 
taken equal to the observed air tem- 
peratures. 

Actually, during the night hours, 
if the angle factor from surface to 


Table 1—Top and Side Temperatures of Sol-Air Thermometer on 
October 11, 1945, Ithaca, N. Y. 


| ' 
|Air Tem- 


Eastern 
Standard oe Hori- 
Time Shade F zontal | 
Surface 

11:30 a.m... 50 95 
aS * 49 89 
12:00 noon.. | 50 | 
12:15 p.m... | 52 97 
ere | 60 | 88 
es can 52 . o> 
Lag 51 87 
eh eee 52 90 
ee nt az | 51 88 
. 2 53 94 
2:00 ...... 54 ~~ 
SOS vixss 53 86 
a 53 82 
ae 54 79 
ae 53 76 
* Seale 55 76 
Me cc dn os 57 | 4% 
_  (eabapl aie 56 | 66 


Observed Sol-Air Temperatures for Solar 


Absorptivity of 1.0, F 
Vertical Surface Facing 


North East South | West 
61 66 108 59 
58 65 109 55 
61 63 112 57 
64 63 121 66 
61 59 115 66 
62 59 112 73 
61 61 110 78 
61 56 109 82 
60 57 105 84 
66 65 111 94 
66 61 102 92 
63 61 106 96 
62 61 | 102 | 97 
63 61 GR 97 
62 59 94 101 
62 61 93 107 
62 61 91 101 





56 56 57 62 





*Sun went under a cloud at this time. 
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Table 2—Calculated Design Sol-Air 
Temperature for a Horizontal 
Roof in New York, N. Y. 














Sol-Air Tem- 
perature, F 
= Niet 
Staal No Night Radiation 
Radiation to Sky at 

— 60 F 
0 (noon)} 135 | 135 
Bere 136 136 
Oro eee 134 | 134 
Top | 129 129 
ee re ae 123 
© inns OT 112 112 
eee | 101 101 
Path | 91 91 
RV 85 64 
Does | 83 62 
es ede 82 61 
oe ee 81 60 
12 (mid,) 79 59 
ae, aeeea's 78 58 
ee oe | 77 57 
SD weer 77 57 
1, Se 76 56 
BUM Wel kxe by oe 76 56 
eae. 79 79 
ee rok a | 92 92 
OD Ne sue 102 102 
3 yy 114 114 
NS, 122 122 
Mead cco 130 130 

Avg. ....| 99.8 91.2 








sky is unity (if the building sur- 
face sees only sky), the sol-air tem- 
perature of the surface is 

el, 


t.=t. — ’ 





where 
e = emissivity of the surface; 


/, = net rate of heat transfer by 
radiation from a black surface 


to the cold sky, Btu per (hr) 


(sq ft); 
( a" eay 
enn ae) 
100 100 


where 
T,..=the absolute temperature of 
the surface; 
T.=the effective radiating abso- 
lute temperature of the sky. 
For the expected temperature of 
surface and sky on clear nights, 


I, = 0.68 (t. —t.) (approximately) 


In order to estimate the probable 
effect of radiation to a clear sky 
during the night, it may be as- 
sumed that the effective radiating 
temperature of a clear sky is about 
—60 F. For a horizontal roof lo- 
cated in New York, N. Y., design 
sol-air temperatures shown in Table 
2 have been calculated. The sur- 
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Table 3—Effect of Radiation to a Clear Sky Upon Cooling Li 4 








Calculated temperature of inside surface of slab, F. 


Calculated rate of heat transfer 
indoor air, Btu per (hr) (sq ft) 





face has been assumed to have a 
solar absorptivity of 0.7 and an 
emissivity for radiation to a cold 
sky of 1.0; it is assumed that the 
horizontal building surface sees 
only a clear sky at an effective ra- 
diating temperature of —60 F be- 
tween sunset and sunrise. Design 
sol-air temperatures are given in 
Table 2 for each hour of the day, 
with and without radiation to the 
sky at night. 

As an example of the effect upon 
cooling load of this radiation to a 
clear sky at night, precise calcula- 
tions have been made for one roof 
slab. The roof is assumed to be 
homogeneous with a thickness of 
6 in.; the material chosen is con- 
crete with k==1 Btu per (hr) (sq 
ft) (Fahrenheit degree per in.) 
p==143 Ib per cu ft, and c=—0.21 
Btu per (lb) (Fahrenheit degree). 
The maximum contribution to the 
cooling load due to heat transfer 
through this roof would occur at 
about 4 p.m. At this hour and for 
the design sol-air temperatures 
previously reported, the tempera- 
tures of the inside surface of the 
roof and the corresponding rates of 
heat transfer to indoor air at 80 F 
with and without an allowance for 
radiation to a clear night sky are 
shown in Table 8. 

The conclusion is that radiation 
to a sky at —60 F between sunset 





No ight 
| Radiation | R 
Sky 


99.3 7.4 





y f rom slab ; to 


and sunrise causes a 10 (er cy 
lower rate in the maximuy. conty. 
bution to the cooling load fror 

horizontal 6 in. concrete roof s\,) 
in New York, N. Y., as compare 
with the maximum load wher », 
night radiant exchange is assynw 
to occur. In the example, a cly 
sky at —60 F was assumed to exiv 
at all times between sunset and sy». 
rise; this gives rise to a probabi 
maximum reduction in cooling Joa 
for there is no assurance that su 
a situation would exist in combins. 
tion with the high daytime so)-ai; 
temperatures. The effect of nigh 
radiation upon cooling load woul 
be still less for vertical walls, lx. 
cause they exchange heat by radi:. 
tion at night not only with the sh 
but with surfaces at much highe 
temperatures such as 
ground, trees and the surfaces « 
other buildings. In other word 
the night sol-air temperatures fv 
vertical surfaces would be expects 
to be higher than for horizonts 
surfaces. 


pavement 


Night Data 


The sol-air thermometer was # 
up on only one night in Ithac 
N. Y., October 22, 1945, with th 
readings shown in Table 4. 

The night in question was clew 
with a full moon. As explained = 


Table 4—Top and Side Temperatures of Sol-Air Thermometer on 


Night of October 


22, 1945, Ithaca, N. Y 
































‘ee tis Yr 3 Observed Sol-Air Temperatures for 
Eastern sos omy leas - Emissivity of 1.0, oe 
Standard in Hori- Vertical Surface Facing 
Time Sh d F zontal ‘a —a “ 
— Surface North East South | West 
12:30 a.m.. 42 33 38 39 | 39 | 3 
12:45 am.| 42 | 32 37 ss |) 38 
“1:00 am..| 41 | 31 se oe 37 
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connection with the daytime read- 


ings, these temperatures are accu- 


rate only to +2 F. As expected, the 
night sol-air temperature for the 
horizontal surface was observed to 
be lower than for vertical surfaces. 
The maximum difference between 
the air temperature and the sol-air 
temperature for the horizontal sur- 
face in these few observations was 
10 F. 
Summary 

The authors believe that further 
progress in the analysis of summer 
weather data, insofar as they may 
be applied to the estimate of cool- 
ing loads, is handicapped by an in- 
complete knowledge of: (1) solar 
absorptivities of surfaces of vari- 
ous building materials; (2) effect 


LABORATORY TO CONDUCT 
THERMAL CONDUCTIVITY 
STUDIES 


L. P. Saunders, chairman of the 
Committee on Research announces 
that a new program to provide 
more accurate and dependable 
values of thermal conductivity for 
most of the insulating materials on 
the market has been initiated by 
the Committee and will be carried 
out by the Technical Advisory Com- 
mittee on Insulation. 

The first step in the program, the 
one Which is now actively under 
way, is the checking and accredit- 
ing of the laboratories which will 
do this actual testing in accord- 
ance with the new ASTM Code. 
This code (ASTM C177-45), which 
is the result of joint action of the 
AMERICAN SOCIETY OF HEATING 
AND VENTILATING ENGINEERS, the 
American Society for Testing Ma- 
terials, the American Society of 
Refrigerating Engineers and the 
National Research Council, now 
provides a standardized testing 
procedure for the determination of 
thermal conductivity. 

All of the commercial and univer- 
sity laboratories which are known 
to have hot plate equipment are be- 
ing canvassed to determine whether 
their equipment conforms to ASTM 
Cl77-45 standards and whether 
they are willing to undertake tests 
‘0 establish correlations and de- 
‘ermine the relative accuracy of the 
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of wind velocity and surface condi- 
tion upon exterior convective film 
coefficient of heat transfer; (3) in- 
tensity of solar radiation incident 
upon vertical surfaces; (4) radiant 
heat exchange between building 
surfaces and the cold night sky. 
The authors believe that the sol- 
air temperature concept is the best 
method of combining the several 
variables in their effect upon cool- 
ing load. They believe that a meter 
which measures sol-air tempera- 
ture, directly, is superior to any at- 
tempt to determine, separately, the 
several variables and combine them 
by calculation. Accordingly, they 
have submitted a design for such a 
sol-air thermometer. One such me- 
ter has been built and a few ob- 





various pieces of test equipment. 

To all the laboratories having ac- 
ceptable equipment and indicating 
a willingness to participate in the 
plan, the ASHVE Research Labora- 
tory will send a sample of insulat- 
ing material. This sample will be 
tested in accordance with the 
ASTM (C177-45 Code and returned, 
together with test results, to the 
ASHVE- Research Laboratory, 
Cleveland. The same sample will 
then be sent to the National Bureau 
of Standards, Washington, D. C., 
where it will again be tested. Ac- 
creditation of laboratories will be 
made on the basis of their ability 
to check within acceptable toler- 
ances the values obtained at the 
Bureau of Standards. 

As soon as possible a list of ap- 
proved laboratories will be made 
available to manufacturers of in- 
sulating materials and they will be 
urged to have their products 
checked at one of the laboratories 
listed. It is hoped that the progress 
of this program will permit the 
limiting of K values for insulating 
materials to be published in the 
ASHVE GuImDE 1949, to those de- 
termined in accordance with this 
new ASTM Code. 

The program outlined is highly 
desirable according to Chairman 
Saunders. Currently published ta- 
bles of conductivity values for in- 
sulating materials indicate that 
they have been determined by vari- 
ous laboratories, at various mean 
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servations from its use are in- 
cluded. 

The authors recommend that me- 
ters of this or improved design be 
used in several key cities in order 
to obtain more accurate informa- 
tion concerning summer sol-air 
temperatures. 

The authors also recommend a 
program directed toward the im- 
provement and calibration of the 
sol-air thermometer as a field in- 
strument. The principal uses of the 
final meter should be: (1) to deter- 
mine design sol-air temperature vs. 
time cycles for several different lo- 
calities; (2) to determine the solar 
absorptivities of the surfaces of 
various impertant building ma- 
terials. 


temperatures and probably with 
various types of equipment. Also, 
improvement in insulating material 
during the past few years indicates 
a need for the rechecking of insul- 
ating values. In addition to insula- 
tions, many other building mate- 
rials, which could be readily tested 
by the hot plate method, should 
have their K values redetermined. 
Manufacturers of certain roofing 
materials, non-insulating types of 
building board, etc., should find 
this program of particular interest. 

Any laboratories which have hot 
plate equipment conforming to the 
ASTM Code and which have not 
received the invitation to partici- 
pate should communicate at once 
with the ASHVE Research Labora- 
tory, 7218 Euclid Avenue, Cleve- 
land 3, Ohio. 


R. K, THULMAN ADDRESSES 
IHVE IN LONDON 


The members of the /nstitute of 
Heating and Ventilating Engineers, 
London, were interested in the sub- 
ject presented by R. K. Thulman, 
Washington, D. C., at their March 
20 meeting. His topic was Heating 
Small Houses—the Opportunity for 
the Engineer. While in England, 
Mr. Thulman also attended the in- 
stitute’s annual dinner on February 
13. Mr. Thulman is mechanical 
engineer with Federal Housing 
Administration and is a member of 
the ASHVE Committee on Re- 
search. 








Forced Convection Heat Transfer 
Coefficients Along a Flat Surface 


By George V. Parmelee* and Richard G. Huebscher,** Cleveland, Ohio 


This paper is the result of research carried on by the AMERICAN SOCIETY OF HEATING AND 
VENTILATING ENGINEERS at its Research Laboratory located at 7218 Euclid Ave., Cleveland 3, Ohio 


Introduction 


T ms report summarizes the prog- 
ress of research related to the rate 
of heat transfer by forced convec- 
tion from a vertical smooth flat sur- 
face swept by a horizontal parallel 
stream of air. The research on this 
subject arose from a need for more 
exact data as to the effect of wind 
velocity on the overall transmission 
coefficient of windows and was 
authorized by and carried on under 
the direction of the Technical Ad- 
visory Committee on Glass.+ The 
data herein presented show the 
combined and separate influences 
on the convection coefficients of air 
velocity and surface length meas- 
ured in the flow direction. They 
are compared, through the medium 
of dimensionless numbers, with the 
skin friction of flat plates. 

The application of the data is re- 
stricted to the following conditions: 

1. that the surface is perfectly 
smooth and flat, 

2. that the air stream is  undis- 
turbed up to the point at which it first 


makes contact with the smooth sur- 
face, and 

3. that the flow of the air along the 
plate is such that the velocity dis- 
tribution in the layers of air close to 
the surface is characteristic of tur- 
bulent flow. 


The results of this phase of the 
work, which are only briefly de- 
scribed in the following pages, will 
appear in detail in the ASHVE 
TRANSACTIONS for 1946. In the com- 
plete report are contained a review 
and correlation of previous ASHVE 
research on the subject, studies of 
the turbulence characteristics of 
the wind tunnel and measurements 
of the velocity distribution close to 
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SUMMARY—Experimental meas- 
urements have been made of the 
rate of convective heat transfer 
through a turbulent boundary 
layer from a smooth flat surface to 
a parallel stream of air. The data 
show the effects of air velocity 
and surface length and are in sub- 
stantial agreement with a theoreti- 
cal treatment developed from the 
closely related phenomenon of 
skin friction. A brief description of 
the apparatus has been given. 
Curves have been developed to 
show the separate effects of sur- 
face length and air velocity for 
conditions of interest to the air con- 
ditioning engineer. Calculations 
have also been made to illustrate 
the effect of surface length on the 
overall transmission coefficients of 
single and two or more air spaced 
sheets of glass. 


the surface of the plate. In addi- 
tion appendices give sample com- 
putations and a derivation of the a 
factor. 

Later reports will deal with other 
phases of this general problem such 
as coefficients for laminar flow and 
the effects of widely spaced ribs 
or fins. 





Experimental Method 


Fig. 1 shows the arrangemen: 
and essential characteristics of the 
test setup. In brief, the apparatys 
consisted of a smooth flat plate 
electrically heated and suspended 
in the center of a_ rectangular 
draw-through type wind tunnel 
Measurement of the electrical! input 
together with the temperature of 
the air and of various parts of the 
plate surface afforded a means of 
computing the unit rate of heat 
transfer, that is, the film coefficient, 
from the plate to the air stream. 
The length was adjustable in four 
steps by heating different parts of 
the plate. The velocity of the air 
could be adjusted as desired so that 
the effects of a reasonably wide 
range in value of these two vari- 
ables could be studied. An impor. 
tant feature was the use of polished 
aluminum for the heat transfer 
surface in order to reduce radiant 
heat transfer to a minimum. Figs 
2 and 3 are photographs of the 
plate and its installation in the 
wind tunnel. 

During the course of the experi- 
mental work both the arrangement 
of the plate in the tunnel and alx 
the shape of its leading edge were 
altered in accordance with the fol. 
lowing description: 
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1. Normal arrangement (see Fig. 
1); leading edge radius of % in. 


2, Reversed arrangement; leading 
edge radius built up to 15/32 in. to 
simulate the contour of item 1. 

The data listed in this report are, 
therefore, distinguished according 
to the characteristic of the leading 
edge. 


Reduction of Data 


The unit rate of convection heat 
transfer from the plate surface was 
computed as follows: The heat flow 
was found by subtracting from the 
electrical input (suitably corrected 
and converted into heat units) the 
alculated heat loss by radiation; 
he temperature difference was 
based upon the average tempera- 
ure of the plate and the tempera- 
ture of the air stream before it 
passed along the plate surface. 

The mechanisms of the diffusion 
of heat and the exchange of mo- 
mentum in fluid flow are similar 
and are related to a common di- 

ensionless number, the Reynolds 
umber, Ny. The relationship be- 
ween these two processes is ex- 
pressed by a second dimensionless 
umber, the Prandtl number, Np. 
olburn' has shown that the Stan- 


Expone: 


aphy 


numerals refer to Bibliocg- 
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Fig. 2 — Photo- 
graph Showing 
the Plate Assem- 
bly with the Cold 
Junction Ice 
Boxes, Part of 
the Wind Tunnel 
and the Photocell 
Temperature Con- 
trol System 


ton number Na, 
which includes 
the unit rate of 
convective heat 
transfer, can be 
closely correlat- 
ed with the fric- 
tion factor, f, if 
Ny is assigned 
an exponent of %4 and the several 
terms are grouped as follows: 

(Ns) (Ne)*?= % f ..... RY 

Goldstein? has shown that the 
skin friction factor for flat plates 
is closely represented by the ex- 
pression : 

f = 0.455/(log Nz)*" ........ (2) 
Therefore, the equation which rep- 
resents heat transfer becomes: 


(Ns) (Ne)*/*= 0.228/ (log Na)*" (3) 
The right hand member of Equa- 
tion 3 is seen to equal % f. The 
dimensionless numbers are written 
as follows: 
eVL h cu 
Na=—} Ns= —}; Ne = — 
lu cpV k 
where the fluid properties are: 

p = Specific weight, lb per cu ft 

“= Viscosity, lb per (ft) (hr) 

c= Specific heat, Btu per (lb) 
(deg F) 

k = Specific thermal conductivity, 
Btu per (hr) (sq ft) (deg F 
per ft) 

and 

L = Length of surface, ft 

’ = Fluid velocity, ft per hr 

h = Heat transfer coefficient, Btu 
per (hr) (sq ft) (deg F) 

In reducing the experimental data 
to dimensionless numbers, the fluid 
properties were evaluated at the 
mean of the plate and the air 
stream temperatures. The length 
was measured from the leading 
edge of the heated surface, rather 
than the nose, and the velocity was 
measured in the air stream midway 
between the plate and the tunnel 
wall about halfway along the plate 
length (see Fig. 1). The data 
shown in Fig. 4 are in good agree- 
ment with the friction factor (drag 
coefficient) curve. 

In each instance it was necessary 
to modify the Stanton number by 
a factor a to take account of the 
fact that the heat transfer was 
measured some distance to the rear 





Fig. 3—Photograph Showing the Wind Tunnel with the Plate Installed 
and the Control Tables 
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of the leading edge of the heated 
surface. The validity of the use of 
this factor, which was derived from 
the friction formula, is shown by 
Fig. 5, where experimentally deter- 
mined mean local heat transfer co- 
efficients (see Table 5) have been 
brought into close agreement with 
the friction factor curve. Fig. 6 
shows a as a function of the vari- 
ables Y/L and Reynolds number. 
The data have been tabulated in 
Appendix I. 


Curves for Engineering Use 


Until additional heat transfer 
data become available, it seems 
logical to use Equation 3, repre- 
sented by the solid line of Fig. 4, 
for the computation of coefficients 
applicable to conditions beyond the 
range of the experimental work 
represented by this report. The 
curves of Figs. 7 and 8 have been 
drawn to meet the needs of the air 
conditioning engineer and are 
based upon Equation 3. In order 
to simplify their application it is 
suggested that the fluid properties 
be evaluated on the basis of air 
temperature only. In the usual ap- 
plication the surface-to-air temper- 
ature difference rarely exceeds 20 
F and, therefore, negligible error is 
introduced by this simplification. 
Air properties have been based 
upon a barometric pressure of 
29.92 in. Hg and 50 per cent rela- 
tive humidity. 

Heat exchange by radiation must 
be computed separately. If condi- 
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tions permit the assumption that 
the surface at which forced convec- 
tion takes place sees surroundings 
at the ambient air temperature, the 
radiant coefficient can be evaluated 
and added to the convection co- 
efficient. 


Applications 


The introduction indicates the 
rather limited applicability of the 
data reported here to practical 
problems in the field of heating and 
air conditioning, particularly with 
regard to building surface coeffi- 
cients. However, the data have 
genera! application in the design of 
some types of heat exchangers. The 
paper also sheds new light on one 
of the fundamental values required 
in the treatment by the sol-air con- 
cept of periodic heat flow through 
sunlit walls and roofs. 


The importance of the length ef- 
fect on the film coefficient is best 
illustrated by computing its effect 
on overall transmission coefficients. 
The resistance to heat flow offered 
by glass is primarily a matter of 
the resistance of the air films. For 
the purposes of illustration only, it 
will be assumed that the glass in- 
stallations described in the follow- 
ing conform in all respects to the 
limitations previously outlined. 
Table 1 shows the computed overall 
coefficient, U, for a parallel 15 mph 
wind at zero F and for 70 F in- 
doors. The air space width of the 
multiple sheets has been taken as 
4 in. or greater. 


It should be 
clearly under- 
stood that this 
table is for pur- 
poses of illus- 
tration and is 
not to be con- 
strued as repre- 
senting practi- 
cal application 
coefficients. The 
computa - 
tions show that 
at 15 mph veloc- 


Fig. 4 — Correlation 

of Heat Transfer 

Coefficients of a Flat 

Plate with Skin 
Friction Factor 
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Fig. 6—The Factor a for Turbulen 
Flow vs Reynolds Number 


ity the indoor coefficient is th 
controlling factor. For this velocity 
and when the overall resistance 
to heat flow is low, such as in single 
glass, the length effect is pr 
nounced. In the multiple glass th 
low conductance of the large ai 
space swamps the effect of change 
in the outside coefficient. Smaller 
air spaces, of course, have less r 
sistance to heat flow. 

It should be recognized that u- 
usual indoor convection curren! 
caused by nearby unit heaters, \ 
radiators, or by air distributo 
systems will increase greatly th 
indoor coefficient over the computel 
values with consequent lar 
changes in U. The effect of unusu 
radiant heat transfer condition 
must also be taken into consider 
tion in practice. Sun effects can ® 
computed separately by metho 
outlined in a recent research pe 
per®. At low air velocities the * 
door and outdoor film coefficien™ 
become more nearly equal, for & 
ample, at 5 mph. The effect of su 
face length on the overall coefficiet 
is thereby magnified. 

A second example of the applic 
tion of the data given in this repo" 
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ulent 
| can be illustrated in the estimating 
of heat transfer coefficients for 
.,, gg vehicles, such as buses and railroad 
seit cars, moving at high speed. Let it 
- be assumed,. for example, that a 
= railroad passenger car has 40 ft of 
glass extending along its side, that 
~ its interior temperature is 70 F 
_. Bjand that the outdoor temperature 
: is zero, If it is traveling at 70 mph, 
ad the weather side convection coeffi- 
: - cient, as computed from Equation 
' 3, taking a=1.0, is found to be 
10.8 Btu per (hr) (sq ft) (deg F). 
YB The U values for single and double 
= windows would be 1.33 and 0.60, 
s, respectively. It will be recognized 
that considerable simplification has 
‘been introduced in this example. 
ut HS The film coefficient would be affect- 
a ed by the conditions connected with 
usl® Ma the actual installation, namely, that 
tot the windows do not lie flush with 
dere the car surface and that the glass 
al is not a continuous sheet. 
hy . 
a It is hoped that a continuation 
a f the study of this general problem 
as ll make it possible to evaluate 
r & 
sur eee. ’ 
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with satisfactory accuracy factors 
such as the effects of wind direc- 
tion, general or local roughness of 
the surface, and large scale eddying 
or turbulence of the air stream. 


Conclusions 


1. Coefficients have been deter- 
mined for the exchange of heat by 
convection between a smooth fiat 
plate and air passing parallel to it 
under turbulent flow conditions. For 
a given air velocity the average unit 
heat transfer coefficient decreases as 
the length of the heat transfer sur- 
face increases. 


2. The combined effects of velocity 
and length were studied for Reynolds 
numbers between 0.7 x 10° and 12 x 
10°. Within these limits a dimension- 
less number representing the heat 
exchange was shown to be in close 
agreement with a dimensionless ex- 
pression representing the skin fric- 
tion factor of flat plates. 

3. Most satisfactory agreement 
with this equation was obtained by 
defining the length parameter as the 
distance along the plate measured 
from the leading edge of the heat 
transfer area. Further investigation 
is required, however, to fully establish 
the validity of this treatment. 

4. Factors were derived from the 
skin friction formula whereby the 
mean local rate of heat transfer at a 
particular area could be predicted from 
its location, the flow conditions and 
the average unit rate of heat trans- 
fer of the longer surface of which 
the area is a part. When the dimen- 
sionless heat transfer number, which 
included an experimentally deter- 
mined mean local heat transfer coef- 
ficient, was modified by the appro- 
priate factor, good agreement with 
the friction curve was obtained. 


5. Curves for use of the air con- 
ditioning engineer have been drawn 
for a considerable range in value of 
the Reynolds number. These curves 
show how the convective heat trans- 
fer coefficient is affected by surface 
length and by the air velocity under 
temperature conditions usually met 
in heating and air conditioning prac- 
tice. These are predicated in part 
upon agreement between skin fric- 
tion and heat transfer beyond the 
range of the tests herein reported. 


6. These film coefficients have been 
used in the computation of overall 
heat transmission coefficients for 
single sheets of glass and for two 
and three sheets spaced at % in. or 
more. For the conditions stated in 
the report the coefficients for a four 
foot wide glass sheet are greater than 


Table 1 Caleulated Overall Coefficient U, for Smooth Flat Glass—Btu per (hr) 
(sq ft) (deg F) 


2 4 10 20 
“1.21 118 ~—SB 1.10 
0.57 0.56 0.55 0.54 
0.37 0.37 0.37 0.36 
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the present ASHVE GuIDE values for 
windows by 4, 24 and 32 per cent re- 
spectively (Table 1). For single glass 
sheets 10 ft wide the average coef- 
ficient is equal to the present GUIDE 
value. 
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Appendix I 
Table 2—Summary of Test Results: Plate in Normal Position; Leading Edge 
Radius %& 
5 Temperature F 
h L Vv Air Plate Nr (Ns) (NP)*/? ¥/L a Test No. 
2.52 119 10.7 76.3 119.8  0.67x10° 3.24/10° 0.28 0.86 h 
3.59 119 15.3 76.7 107.6 1.00 3.15 0.28 0.86 4 
4.83 1.19 216 805 1082 1.43 2.98 0.28 0.87 3 
7.82 119 40.3 79.8 93.9 2.64 2.62 0.28 0.87 2 
9.87 1.19 658.2 81.2 92.4 3.97 2.27 0.28 0.88 1 
5.77 2.05 348 804 1003 4.09 2.23 0.15 0.91 8 
883 2.05 582 79.2 92.3 6.89 2.03 0.15 0.92 7 
2.71 3.76 108 80.0 1180 2.22 3.43 0.09 0.92 12 
642 3.76 429 83.9 97.8 9.06 2.00 0.09 0.93 13 
644 3.76 43.3 177.7 92.4 9.26 1.97 0.09 0.93 14 
6.15 3.76 440 80.0 97.8 9.34 2.04 0.09 0.93 10 
7.47 3.76 67.9 81.1 95.8 12.45 1.73 0.09 0.94 zs 








Table 3—Summary of Test Results: Plate Reversed; Leading Edge 
Radius 15/32 in. 








Temperature F 





h L+ Vv Air Plate Ne  (Ns)(Np)?* Y/L a Test No. 
5.41 116 22.2 80.1 88.5 1.47x105 3.24/10° 0.28 = 0.87 40 
5.75 6116 «624.9 «81. 88.9 1.65 3.06 0.28 0.87 41 
[Se ee. (ee ae ae 2.74 0.16 0.91 42 
440 2.01 23.0 824 928 2.43 2.52 0.16 0.91 43 
3.52 298 203 81.0 93.8 2.96 2.28 0.11 0.93 44a 
3.35 3.72 20.3 81.0 24.1 3.76 2.17 0.09 © 0.98 44 
612 116 21.9 820 1018 1.40 3.13 0.28 0.87 45 
4.00 201 21.9 832 1100 241 2.45 0.16 0.91 46 
7.61 3.72 52.0 83.5 101.7 10.75 1.97 0.09 0.94 47 











Surfaces Preceded by Unheated Surface of Length X; Plate in 
Normal Position; Leading Edge Radius % in. 








Test No. 





h L x v Nr (Ns) (NP)? Y/L a 
6.94 1.71 2.22 43.8 427x108 2.09/10 0.50 0.85 1 
4.64 2.57 1.36 30.7 4.47 2.01 0.34 0.88 16 
6.34 2.57 136 43.1 6.34 1.87 0.34 0.88 15 








Table 5—Summary of Test Results: Mean Local Heat Transfer Coefficients of 
Four Separate Areas of the Plate; Plate in Normal ’ 











Position; Leading Edge Radius % in. 
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h L Vv Na (Ns) (Np)??? O¥/L a ‘Test No. 
3.17 1.19 10.8 0.71x10® 4.01/10* 0.28 0.86 12 
$.26 1.19 34.8 + 2.34 2.42 0.28 0.88 8 
7.77 1.19 42.9 2.87 2.42 0.28 0.89 13 
8.14 1.19 43.3 2.93 2.49 0.28 0.89 14 
7.35 1.19 44.0 3.00 2.43 0.28 0.89 10 
8.74 1.19 57.9 3.98 2.01 0.28 0.89 9 
9.34 1.19 58.2 3.99 2.15 0.28 0.89 7 
2.75 2.05 10.8 1.21. 3.48 0.58 0.83 12 
5.28 2.05 34.8 4.09 2.23 - 0.58 0.84 & 
6.34 2.05 42.9 4.95 2.20 0.58 0.85 13 
6.30 2.05 43.3 5.05 2.21 0.58 0.85 14 
6.22 2.05 44.0 6.03 2.25 0.58 0.85 10 
7.48 2.05 67.9 6.88 1.87 0.58 0.85 9 
8.32 2.05 58.2 6.88 2.03 0.58 0.85 7 
2.36 2.91 10.8 1,72 2.93 0.71 0.82 12 
5.36 2.91 42.9 6.99 2.02 0.71 0.84 13 
5.25 2.91 43.3 7.13 2.02 0.71 0.84 14 
5.34 2.91 44.0 7.26 2.08 0.71 0.84 10 
6.50 2.91 57.9 9.69 1.80 0.71 0.84 9 
2.55 3.76 10.8 2.22 3.23 0.77 0.82 12 
6.25 3.76 42.9 9.06 2.12 0.77 0.83 13 
6.11 3.7€ 43.3 9.26 1.87 0.77 0.83 14 
5.70 3.76 44.0 9.34 1.89 0.77 0.83 10 
6.95 3.76 57.9 | 12.45 2 1.61 . *) SR: 
Note: peace I 
= convection coefficient, Btu per (hr) (sq ft) (deg F). a 


h 

L = length in feet measured from leading edge of heated surface. 

V = air velocity, fps 

Y = length in feet measured from leading edge of heated- surface to leading 
edge of test area (L-Y = actual length of test area). 

a =a derived ratio of the average heat transfer coefficient (and skin friction 
factor) of the surface L-Y to that of the surface L. 

X = length of unheated surface preceding the heated surface and is equal to 
0.17 ft in all cases except as noted in Table 4. 


NATIONAL WARM AIR 
PLAN ‘47 MEETING 


For its midwinter meeti: , \). 
tional Warm Air Heating o ¢ 4; 
Conditioning Association p ins y 
meet in Hotel Cleveland, Cle elang 
Ohio, January 26 to 29, 194 

Committee meetings will © hej 
on the 26th and 27th and t. > ge. 
eral program is scheduled { + Ja». 
uary 28th and 29th. Further Jetaj 
about the meeting will be pr. senta 
to members at the assoc ation; 
next meeting in Chicago, Ju» 
25-26, 1946. 


WARTIME LABORATORY 
CONVERTED TO THERMO- 
DYNAMICS RESEARCH 
LABORATORY 


The Central Engineering Labor. 
tory, established by the Gover. 
ment in the Towne Scientific Schoo 
of the University of Pennsylvani 
for wartime research and develop 
ment, has been converted into ; 
Thermodynamics Research Labor. 
tory, with a shift of emphasis 
toward fundamental research ip 
thermodynamics, it was announce 
by Dr. George W. McClelland, pre:. 
ident of the University. 

Under its new name, it wil! con- 
tinue to be housed in the Towne 
School on the Pennsylvania Uni- 
versity campus and will be main- 
tained under contract with th 
Navy Department, Bureau of Ships, 
as a focal area of fundamental re 
search designed to benefit both gov- 
ernmental and private agencies. 

Messrs. Goff, Whitney, Rushtw 
and McCabe will continue their a 
tive association with the new la 
oratory. 

An advisory committee of out- 
standing scientists and engineer 
has been appointed to work ou 
long-range planning and directic! 
of the laboratory’s program. Ser’ 
ing on this committee are: Ear! ? 
Stevenson, Commodore R. V. Klei!- 
schmidt, Lieut. Comdr. A. T. Scott 
Prof. Gerhard Herzberg, Dr. F. ?. 
Rossini, Prof. F. G. Keyes, Prof. 
Maxwell Gensamer and Dr. H. $ 
Lukens. The work of the new |a 
oratory will be integrated with the 
Towne School’s regular program 
instruction and to that end a num 
ber of the school’s instriction# 
staff are devoting substantial por 
tions of their time to research ” 
the laboratory as project leaders. 


Heating, Piping & Air Conditioning, May 1946—ASHVE Journal Section 


a. cr, ee 


~~ 


ow ~< te 





=) 
= 5 


and, 


held 
gen- 
J an- 
tails 
nted 
\ n's 
June 


102 
| P 


pi- 


ott 


rion 





Characteristics of Unit Dust Collectors 


By Arthur C. Stern. Jack Baliff,* Arthur E. Perina,* Robert Crowley.” Benjamin Feiner* 
and Arthur A. Urbano,* New York, N. Y. 


D caine the past four years, 28 
makes of unit dust collectors have 
come to the authors’ attention. 
Their common characteristics are: 

1. They combine within the same 
ynit both the means for exhausting 
the dust laden air and the means for 
separating the dust therefrom. 

2. They are designed for indoor 
installation immediately adjacent to 
a dust producing machine. 

8. They are small, light and sim- 
ple enough so that they can be moved 
and installed by ordinary workmen. 

4. They are designed to recircu- 
late the effluent air back into the 
room in which they are installed. 

A wide variety of dust separating 
means, as shown in Table 1, is 
employed in the various units, the 
most common being the replaceable 
unit filter of the type used in the 
filter banks of air conditioning and 
ventilating systems. These filters 
may be used as either primary or 
secondary separators. Other units 
employ cyclones as primary sepa- 
rators and cloth bags or screens as 
secondary separators. In some 
units the dust separating means are 
located on the suction side of the 
fan; in others on the pressure side; 
and in still others the fan is located 
between the primary and secondary 
separators. A few manufacturers 
build units of one size only, but the 
majority build them in two, three 
or four sizes, a typical series being 
units rated at 250, 500 and 1000 
cfm, respectively. 


Specifications for Ideal Unit 
Collector 


In general, a unit collector should 
meet the following six require- 
ments : 


_ 1, It should maintain not less than 
its rated air flow capacity in cfm 
throughout the collection of a reason- 
ably large quantity of dust without 
requiring servicing, such as cleaning 
of air filters or emptying of hoppers. 
2. Its effluent air should at all 
times have a dust count no higher 


—_ 


tChies neer, Division of Industrial 
5 ene and Safety Standards, New York 
tate | -partment of Labor. 
of me eer, New York State Department 
“et presentation at the Semi-Annual 
— of the AMERICAN SocieTy oF 
M ATI: AND VENTILATING ENGINEERS. 
ontre.', Que., Canada, June 1946. 
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SUMMARY—Test methods and 
performance standards for unit 
dust collectors are suggested by 
the authors and are based upon 
examination of 28 makes of units 
and upon performance of, 18 col- 
lectors. Specifications of the ideal 
unit dust collector are presented. 


than that of the atmosphere outside 
the factory building.’ 

3. Cleaning of the filters or empty- 
ing of the hoppers should be simple 
and should increase neither room dust 
concentration nor effluent air dust 
concentration. 

4. It should be quiet in operation. 

5. It should be of substantial con- 
struction so that it will continue to 
meet the four previously stated re- 
quirements throughout normal use 
and operation. 

6. It should not require: (a) Fil- 
ter rapping or shaking more fre- 
quently than once per eight hour day; 
(b) hopper cleaning or filter brushing 
more often than once a week; (c) 
filter removal for replacement, wash- 
ing or cleaning, more often than once 
a month. 


Standards for Testing Unit 
Collectors 


In order to standardize testing 
of unit collectors against the fore- 
going criteria, a dust loading of 1.5 
grains of dust per cu ft of air was 
selected as standard and a test dust 
was obtained from a foundry tum- 
bling mill exhaust system. The size 
characteristics of this dust are 





‘See Appendix A 


Table 1—Means of Dust Separation 
Employed in Commercial Unit Dust 











Collectors 
Number 
Means of Units 
Centrifugal Separator + Re- 
placeable Air Filter....... 7 
Cloth Screens or Bags 
EN eee eee e a 6 
Replaceable Air Filter 
DT ‘ciukdsdes » enaeat ‘ 5 
Liquid Spray or Impinge- 
ment (alone) ........... 5 
Centrifugal Separator + 
Cloth Screens or Bags... 2 
Centrifugal Separator 
GRD das ceVewecedeece 2 
Centrifugal Separator + 
Liquid Impingement ..... 1 
OOS in tk entre ns ties Os 28 








shown in Table 2 and Fig. 1. It 
will be noted that on a weight basis 
the mean size of this dust is 140 » 
(microns). A microscopic analysis 
showed this dust to have a mean 
size of 3 » on a particle count basis. 
It is obviously impossible to select 
a test dust which will represent all 
possible dusts that a unit collector 
may be called upon to collect. Since 
unit collectors are usually sold from 
stock by retail machinery dealers, 
machinery jobbers or sales agents, 
the manufacturer has little control 
over the type of dust which each 
unit may be required to collect. 
Therefore, units tested and ap- 
proved against a coarse dust might 
give rise to a nuisance and a poten- 
tial hazard when used in collecting 
a fine dust. However, units tested 
and approved against a fine dust 
would also do a good collection job 
on coarse dust. Therefore, a rela- 
tively fine dust should be used in 
testing unit collectors if the tests 
are to be used as the basis for ap- 
proving them for widespread indis- 
criminate use. The dust selected 
for these tests has the greater part 
of its bulk in coarse sizes and will 
therefore not plug a filter as rapid- 
ly as if most of it were fine dust. 
This allows a fair determination of 
the length of time required before 
the need for filter shaking, cleaning 
or replacement. However, it does 
have a small percentage of quite 
fine dust which allows its use in 


Table 2—Size Distribution of Dust 
Used for Testing Unit Dust 


Collectors 
(By Weight) 
Per Cent Per cent 
Size uw of Stated Less Than 
(Aicrons) Size* Stated Size 

420 7.7 2.3 
175 33.6 58.7 
150 9.9 48.8 

75 22.1 26.7 

40 19.0 7.7 

30 3.7 4.0 

20 1.7 3 

15 | 0.8 1.5 

10 0.4 1.1 

7.6 0.35 0.66 

5 0.25 0.40 

+ 0.17 0.33 

1 0.18 0.15 
ee. _0.15_ aes 

"Includes particles from stated size up 
to next stated size 
117 











‘SOY WEIGHT LESS THAN STATED SIZE 


(mvCROmS) 


PARTICLE SIZE 


determining the effectiveness of 
units in collecting fine dust. 

It is assumed that a unit will be 
under dust load 25 per cent of the 
working time. There is no factual 
basis for the choice of 25 per cent 
as the working time factor. It was 
based upon a knowledge that dust 
producing operations such as 
grinding, buffing, sanding, sawing, 
container filling, etc., are generally 
of an intermittent character and 
actually produce dust during only a 
percentage of the working time. 
The 25 per cent assumption is high- 
er than will be encountered in many 
operations but is, in the authors’ 
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SIZE DISTRIBUTION OF 
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collectors 


opinion, reasonable for rating pur- 
poses. Under this assumption, the 
requirement that a unit should not 
need filter rapping or shaking more 
often than once per eight hour day 
is tested by a two hour continuous 
test at 1.5 grains per cu ft loading. 
Similarly, under this assumption, 
the requirement that a unit should 
not need hopper cleaning more 
often than once a week means that 
during a six day week the hopper 
must have capacity to retain the 
dust contained in a 12 hour flow at 
1.5 grains per cu ft or 1080 grains 
per cfm of capacity. This is rough- 
ly equivalent to 15 lb or % cu ft of 
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TOP VIEW SAME 
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Fig. 1—Size distri- 
bution of dust used 
in testing unit dust 





Fig. 2—Design of polished h: -dwo 
flow nozzle used in metering »leny, 


dust for every 100 cfm o: raty 
capacity. Filters which car not ) 
either rapped or cleaned should ) 
under the foregoing assumption 
subjected to a 50 hour test at stan. 
ard loading. However, for reasy 
which will become obvious |ater }; 
this paper, no 50 hour tests wer 
necessary. 

That 1.5 grains per cu ft is 
loading commonly encountered \ 
industry may be easily demo». 
strated. An 18 in. grinding whe 
requires exhaust at about 440 cfp 
and will grind away from | 10: 
1 cu in. of steel per minute, & 
pending upon the rate at which th 
work is fed to the wheel. At this 
rate of exhaust each 1/10 cu in. of 
steel removed per minute wil! pro 
duce a dust loading in the exhaus 
of about 0.5 grains per cu ft. There. 
fore, the 1.5 grains per cu ft |oad- 
ing used in these tests is equivalent 
to grinding at the rate of ‘4s cu i 
per minute, which is well withir 
the range of ordinary commercia 
grinding practice. 


Test Methods and Equipment 


Test equipment has been designed 
to allow the simultaneous measur. 


REAR VIEW 
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Fig. 3—Dimensions of plenum chamber for metering air flow during tests of unit collectors 
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ment of: (1) Rate of air flow in 
efm; (2) rate of dust feed in 
grains per minute; (3) dust count 
of effluent air, mppcf (million par- 
tices per cubic foot); (4) inlet 
static pressure of the unit, inches 
of water; (5) pressure drop across 
each dust collecting element in the 
ynit, inches of water. 

Rate of air flow was measured 
by means of rounded approach flow 
nozzles, Fig. 2. Seven such noz- 
zies, made of hard wood, turned to 
accurate profile, shellacked and pol- 
ished, were inserted in the front, 
top and side walls of a large 
plenum chamber, Figs. 3 and 4. 
This plenum chamber is made of 
shellacked plywood glued to a heavy 
wooden frame to prevent leakage at 
the joints. The joint between the 
tapered exterior of each flow nozzle 
and its hole in the wall of the 
plenum was sealed with a plastic 
sealing compound. The number of 
flow nozzles in use at any one time 
is controlled by inserting rubber 
stoppers into the orifices of nozzles 
which are to be closed. By this 
means, it was possible to vary, from 
one to seven, the number of nozzles 
through which air flows to the 
plenum. Test practice has been to 
close side wall, rather than front 
wall nozzles, whenever three or 
fewer nozzles are to be closed. 

Although these nozzles are nomi- 
nally of 2%g in. throat diameter, 
each has been carefully calipered 
several times and the actual, rather 
than nominal, diameter used in cal- 
culating air flow. The pressure in 
the plenum was measured by a 2 in. 
inclined tube draft gage. No tem- 
perature or barometer corrections 


it. 4—Photo of plenum chamber for 
metering air flow 
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TYPICAL UNIT UNDER TEST 


Fig. 5—Set up for testing unit dust collectors 


were made, insofar as all flow com- 
putations were made using the for- 
mula: 

Q=CA 4005 Vh 
Q =cfm at 68 F—30 inches mercury 
C = nozzle coefficient—taken as 0.98 
A = area of open nozzles in sq ft 
h = plenum pressure—inches water 


One wall of the plenum chamber 
is equipped with outlet holes of sev- 
eral diameters’ so as to allow con- 
nection to different sized unit inlet 
pipes. Those not in use are sealed. 
Those in use are connected by a 
flanged coupling to a blast gate, 
which in turn is connected by a 
length of straight duct to the inlet 
of the unit collector, Fig. 5, under 
test. The length used, in most 
cases, was about five feet in order 
that the blast gate might not ad- 
versely influence the measurement 
of unit inlet static pressure. This 
latter measurement generally has 
been made by placing a pressure 

“In future designs, it is recommended 
that low loss rounded approach nozzles 
be used as outlets rather than the sharp 
edged orifices used in the author's tests 


This will allow lower metering loss thar 
was possible with the plenum design 


ousT FED TO 
FUNNEL BY SCOOP 


COARSE 


screen ~~ OUST LADEN 


am TO UNIT 
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Fig. 6 
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tap in the straight length of duct 
near its junction with the collector 
In a few cases, where an inlet 
plenum was a part of the collector 
design, the inlet static pressure tap 
was taken from this plenum. Inlet 
static pressure was measured by a 
U tube water gage. 

Location of pressure taps to 
measure pressure drop across the 
various dust collecting elements 
varied according to unit construc- 
tion. Centrifugal separator pres- 
sure drops were measured by a U 
tube water gage. Air filter, cloth 
screen and cloth bag pressure drops 
were measured by an inclined tube 
draft gage as long as the pressure 
drop remained within gage limits; 
beyond that a U tube water gage 
was used. 


Dust Feeding Procedure 


Dust feed to the unit under test 
was by means of a No. 2 Hancock 
ejector (Fig. 6) operated by com- 
pressed air at 8-10°psi. A member 
of the test crew manually fed dust 
into a funnel connected to the suc- 
tion inlet of the ejector at a con- 


_ MANCOCK 
EJECTOR 


COMPRESSED 
au 


Method of feeding dust to unit under test 
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Fig. 7—Air flow vs. cyclone pressure drop for various units 


stant measured rate using various 
sizes of scoops, the level capacity 
of which had been previously deter- 
mined. Feed rates were varied by 
varying the scoop size and main- 
taining wherever possible the rate 
of four scoops per minute. Expe- 
rience shows that this procedure 
maintains a uniform (and easily 
varied) rate of feed and is prefer- 
able to automatic feed where time 
required for feeding is not too 
great. It is necessary to prevent 
ejector nozzle from clogging in or- 
der to maintain dust feed. This re- 
quires exclusion from the feed of 
extraneous matter such as splint- 
ers, paper, scale, etc., and this is 
easily accomplished by placing a 
coarse mesh screen over the funnel 
into which dust is fed. 

The discharge from the ejector 
carrying the test dust in suspen- 
sion was piped through rubber 
tubing through the front wall of 
the plenum chamber and termi- 
nated.in front of the center of the 
opening to the duct from the 
plenum to the unit under test.* In 
this manner the suspended test 
dust was blown into the duct lead- 
ing to the unit being tested. In 
order to avoid the complication of 
having to measure the air used to 





"In future designs, it is recommended 
that the ejector discharge be injected into 
the duct from the plenum to the unit 
under test at a point after the blast gate 
by means of a branch connection to that 
duct. This will lower the metering loss 
by removing the obstruction created by 
the presence of the dust tube in front of 
the —= outlet inside the plenum 
chamber. 
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transport dust, the test procedure 
was to shut off the air flow through 
the aforementioned rubber tubing 
whenever it was desired to measure 
air flow into the unit under test. 
Because of this procedure, dusting 
tests actually consisted of a series 
of runs with the compressed air in- 
jection in operation while dusting 
and turned off while metering. The 
unit, of course, ran continuously 
during the test regardless of 
whether or not compressed air feed 
was operating. Since all test re- 
sults reported herein are based 
upon data obtained during meter- 
ing runs with compressed air 
turned off, they are the same as 
would have been obtained by any 
other method of supplying dust. 
The quantity of compressed air 


Fig. 8 — Typical 

family of curves of 

filter pressure drop 

vs. air flow for unit 
No. 1 
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supplied each unit while du 
was negligible in comparison 
the quantity of air handled b) 
unit in ordinary operation an 
no adverse effect upon the r 
of these tests. 


Test Procedure 


Test procedure was genera 
measure all static pressures a) 
flow through the unit first wi 
blast gate wide open and then 
it closed by successive steps 
fully open to fully closed. S: 
clean air check runs of th 
were made and plotted before 
ing any of the units tested. F 
ing this, all units containing | 


ing 


ith 


+ 
ne 


ust- 


lOw- 


Lers 


or cloth surfaces designed for rap- 


ping or shaking, rather tha 
placement, were subjected to 


re- 


sey- 


eral unmetered dirtying runs, eac! 
followed by a rapping or shaking 
of the filters or bags, in order t 


change the filtering element 


the clean to the shaken condi 


Iron 


tiny 
Vi 


After bringing the unit to th 
shaken condition, the final series o/ 


dusting runs were undertaken. 


As 


has already been noted, a dusting 
run consisted of alternately dusting 
and measuring air flow and pres- 
sures. As a rule units were dusted 


ten minutes after which the com- 
pressed air was turned off; 
taking of pressure readings gen- 


erally required from one to 


the 


hve 


minutes of time, depending upon 
whether readings weye taken onl 
with blast gate fully open, or wit! 


various degrees of throttling. 


Fol- 
lowing the taking of pressure read- 
ings, the compressed air was turned 


on again and dusting resumed fo 


another cycle. 


| 
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continued for two hours at a dust 
feed rate of 1.5 grains per cu ft* 
unless an earlier test end point was 
indicated. This was desirable when 
(a) the collector hopper became 
filled before the end of the two hour 
period; (in the case of centrifugal 
collector hoppers, the hopper was 
considered filled when the level rose 
to the height at which reentrain- 
ment of dust from the hopper oc- 
curred); or (b) when dust visibly 
escaped from the unit outlet (in 
some units tested, dust escaped 
visibly from the very start of the 
test, and runs were, therefore, 
stopped as soon as it became evi- 
dent that further operation would 
not improve the situation). 

When counts were made, the 
efluent air was sampled by means 
of a Greenburg-Smith impinger, at 
he rate of 1 cfm for 10 min. Counts 
ere made by the standard low 
power-light field technique. Counts 
ere not taken when there was 
‘isible effluent dust from a unit 
ince this alone was taken as indi- 
ating excessive dust count of the 
fluent air. In several collectors 
there this occurred, the effluent 
lust came largely from around 
lters rather than through them. 
However, since collectors were be- 
ng tested in the as manufactured 
ondition, very little effort was 

ade to improve the fit of filters or 
make other changes in the unit. 
The only modifications made in the 

ollectors tested consisted of (a) 

djusting a fan rotor if it rubbed 


*Acc: 


rated loading was used for the 
ast healt 


of some tests by feeding dust 
t rates two and four times 1.5 grains 
per cu ‘t for a half or quarter hour re- 
pective'y so that the total weight of 
fust fed remained the same as if the 1.5 


rain rate had been maintained for the 


our. 


Heati 


330 Too loadings for unit 
No, 1 


the casing when received, (6) stif- 
fening the casing back of a fan 
rotor to prevent its collapse inward 
against the rotor when the unit 
was placed under a static no deliv- 
ery test, and (c) adding a gasket 
to a filter frame of a unit to allow 
its test to be run to completion. 


Plotting Test Data 


The test data from each test run 
were routinely plotted as follows: 

1. Pressure drop across centrifu- 
gal collector in inches water against 
air flow in cfm, Fig. 7 

2. Pressure drop across filter or 
cloth in inches water against air flow 
in cfm, Fig. 8. 

3. Inlet static pressure in inches 
water against air flow in cfm, Fig. 9. 

In all instances, the pressure 
drop vs. air flow pilots yielded 
straight lines on double logarithmic 
coordinates. In the case of cen- 
trifugal collectors, one such line 
represents both clean and dirty op- 
eration, Fig. 7, whereas for filter 
or cloth there is a different straight 
line for each state of dirtyness, 
Fig. 8, i.e., the line shifts as the 
unit collects dust. Use was made of 
these graphs to determine the max- 


Table 3—Computation of Theoretical Mini 


imum air flow obtainable with a 
unit collector disconnected from the 
metering plenum, inlet duct and all 
other external resistance to air 
flow. When the unit was operated 
in this condition, the pressure drop 
across its centrifugal collector or 
filter elements was measured and 
the air flow corresponding to that 
drop obtained by extrapolation of 
the pressure drop-air flow line pre- 
viously plotted for the unit. 


Determination of Inlet Static 
Pressure 


In the test set up described, the 
pressure drop ahead of the inlet 
static pressure tap consisted of 
four parts: (1) the drop through 
the metering flow nozzles; (2) the 
drop at the inlet of the duct from 
the plenum to the unit; (3) the 
friction loss in that duct; and (4) 
the throttling loss past the blast 
gate in that duct. This latter drop 
disappears when the blast gate is 
full open, the case when 
measuring maximum metered flow. 
The minimum drop across the me- 
tering flow nozzles occurs when all 
seven nozzles are open and in use. 
Duct drop and drop from plenum 
to duct may both be estimated. 
Table 3 shows for each size of inlet 
duct the cfm required at 4000 fpm; 
the pressure drops in metering this 
cfm using all seven orifices; in 
passing it through straight duct 
to the unit with blast gate open; 
and in entrance to this straight 
duct. The table also shows the sum 
of these three pressure drops plus 
1 in. velocity head, equivalent to 
4000 fpm. This sum, therefore, 
represents the theoretical minimum 
inlet static pressure measurable by 
our test setup at 4000 fpm unit 
inlet velocity. This analysis has 
been based on 4000 fpm velocity be- 
cause the New York State Dust 


as is 


mum Inlet Static Pressure Obtainable 


at 4000 fpm Inlet Velocity Using Test Setup Employed in These Tests 


Plenum D 
Duct 
Diameter 
Inches 


CFM at 
4000 FPM 
0.059 

0.110 

0.187 

0.298 

0.455 

0.670 

0.950 


‘Includes i inch velocity 1 pressure. 
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With All 
7 Nozzles 
In. H:O 


Theoretical 
Minimum 
Inlet Static 
Pressure* 
In. HX 
1.95 
1.91 
1,94 
2.01 
2.14 
2.32 
2.58 


Drop on 
Inlet to 
Duct 
In. HO 


0.47 
0.47 
0.28 0.47 
0.24 0.47 
0.21 0.47 
0.18 0.47 
0.16 0.47 


rop 
Duct Drop 
_In. HO 


0.42 
0.33 











Collecting Code (Code Bulletin No. 
12) requires a minimum of 2 in. 
static suction in the branches of 
dust collecting systems. This pre- 
sumes a branch velocity of 4000 
fpm and a hood of average con- 
struction having an entrance ‘loss 
equal to one velocity head in the 
branch. 

It will be noted from Table 3 
that the test setup, therefore, theo- 
retically allows units to be tested 
at very close to the code require- 
ment of 2 in. static suction and, by 
throttling, allows testing at all 
higher inlet static pressures up 
to the static no delivery point of 
the unit. In actual test setups of 
units having the various sized inlet 
ducts in Table 3, maximum (un- 
throttled) inlet duct velocities both 
higher and lower than 4000 fpm 
were found. In most cases where 
the velocity was lower than 4000 
fpm, the minimum measurable inlet 
static suction was lower than that 
shown in Table 3. Conversely, 
where the maximum velocity ex- 
ceeded 4000 fpm or where pressure 
losses additional to those consid- 
ered in Table 3 were met (as, for in- 
stance, where elbows had to be used 
to connect the plenum to the unit 
under test), the minimum measur- 
able inlet static suction was higher 
than that shown in the table. When- 
ever the minimum measurable inlet 
static suction was in excess of 2 in., 
it was necessary to determine the 
air flow at 2 in. inlet static pres- 
sure graphically, by extrapolating 
the inlet static pressure-cfm curve 
of the unit in question until it 


lable 4—Physical Chara 


Mir’s. 


Rated 
Capacity 


Lnit 
No CFM 

1 . §00 

500 

600 
1 1000 
” 325 
ti 450 
‘ 500 
S 550 
% 880 
10 950 
11 1250 
12 , (-e 
13 . 450 
14 . 400 
15 700 
16 1000 
47 . 850 
18 985 





4Sludge tank 


122 


Ts 


crossed the 2 in. pressure line. The 
corresponding value of cfm could 
then be obtained from the curve 
and used as the rating point of the 
unit, see Fig. 9. Fortunately, this 
procedure was required in only a 
few cases because most of the test 
runs included a reading at or below 
2 in. inlet static suction. 


Basis for Rating Unit Collectors 


Rated cfm of a unit collector as 
based upon these tests is, there- 
fore, the flow at 2 in. inlet static 
after the unit has accumulated dust 
for two hours as previously noted. 
This flow may be one that was ac- 
tually measured, or one extrapo- 
lated to 2 in. inlet static in those 
cases where the test data did not 
drop that low in inlet static. The 
cfm rating could not be established 
on this basis for any unit in which 
the hopper became filled or from 
which dust visibly escaped before 
the end of the 2 hour dusting test. 
However, units in which this oc- 
curred were not acceptable, per se, 
and a cfm rating would, therefore, 
be meaningless and misleading if 
given. It should be noted that 
free inlet air flow has no useful 
significance, since it can never be 
realized in practice. It should also 
be obvious that the free inlet flow 
decreases as the filter or cloth ele- 
ments become more dirty. Despite 
these facts, the practice has arisen 
of rating commercial unit collectors 
on their free inlet flow in the clean 
condition. One of the principal ob- 
jectives of the tests herein reported 
was to determine how far the 


Filter Hopper 
Area Capacity Motor Fan Fan 
Sq Ft Cu Ft HP RPM Type* 
60 0.44 \, 3450 FC 
60 0.44 Ly, 3450 FC 
120 0.45 3450 FC 
45 3.0 114 3450 FC 
4 0.18 A 3400 FC 
120 2.3 l 3450 FC 
Sly 0.55 % 3450 FC 
11 1.0 x, 3600 FC 
16% 3.8 2 3450 PW 
7% 0.25 1, 3450 FC 
13 0.23 1% 3450 FC 
28.5 2.75 1%, 3450 » 
2.5 2.3 1% 4300 b 
0 0.27 1 3450 FC 
0 4 ! 3475 PW 
0 ¢ 2 2200 PW 
60 1.37 ly 3450 PW 
2 3450 PW 


94 1.13 


°F C—Forward Curve; P W—Paddle Wheel. 
*’Dynamic Precipitator type combined fan and 
*Directly connected to grinding wheel hood. 


dust separator. 


Heating, 


—— 


Fan is of P W type 
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usable capacity (i.e., the 2 in. inly: 
static dirty rating) of these inj 
deviated from their publishe: fre, 
flow clean rating. 


= 


Characteristics of Unit Col! 
Based on Manufacturer’s R« ‘ing 


To date 18 unit collectors of | 
different makes have been «ste 
Although the test program |. co». 
tinuing, the makes tested rep: ese; 
over 90 per cent of the unt co). 
lectors sold in New York. Physica 
characteristics of the types ‘ested 
are shown in Table 4. For py 
poses of analysis certain derive 
data as given in Table 5 are easie; 
to interpret than the 
Table 4. 


Motor Horsepower Per 1000 (fm 


data 


From Table 5 it will be seen tha: 
among the units tested, motor }; 
per 1000 cfm manufacturer's rate: 
capacity varied from 0.35 to 3.3 

A unit rated at 2 in. inlet stat 
pressure will require at least « 
additional 2 in. static pressure t 
drive the air through its dust co. 
lection device when the latter is ir 
the dirty condition. It is, therefor 
apparent that the fan static pres- 
sure must in almost all cases be at 
least 4 in. At 4 in. static pressure 
the required hp per 1000 cfm is 
equal to or greater than 1.3. De- 
spite this fact, it will be seen that 
6 of the 18 units tested had moto 
hp per 1000 cfm of under 1.5 an 
are obviously underpowered for the 
manufacturer’s claimed rating eve! 
without testing the unit to prov 
the fact. 


cteristics of Unit Collectors Tested 


Inlets 
(as tested) 
In. Filter Media 
2-3 Cloth bags (steel woo! filled 
2-3 Cloth bags (steel woo! fillec 
1-6 Cloth bags (steel woo! fille 
2-3 Cloth bags 
1-3 Hair glass mat 
1-4 Cloth bags (steel woo! fill 
2-3 Paper pad filter 
1-4 Cloth screen 
1-6 Steel wool filter 
1-5 Glass woo! filter 
1-6 Glass woo! filter 
1-3% Wool felt screen 
1-4 Metal oiled filter 
1-2% None 
: None 
1-8 None 
1-4 Cloth bags 
1-6 Cloth bags 
1946—-ASHVE Journal 





Table 5—Derived Data on Unit Collectors Tested Based on 
Manufacturer's Rated Capacity 


Filter 
Velocity 
ft/min 


Motor 
HP/1000 
CFM 
1 8.3" 
1 8 3e 
1.67 5.0" 
Ls 


0.77 81 


1. 


{ 
1 
1 
) 


Hopper 
Capacity 
per 100 CFM Velocity 


and therefore 
conform to the 
standard 
viously noted. 
The three units 
with capacity 
per 100 cfm of 
0.30, 0.39 and 
0.48 cu ft are 
excessively 
The other 
ten seem to have 
much less than 
6360 the desired hop- 
no per capacity. It 
11700 was noted that 

in all but one of 
the cloth bag 
and screen type 
units, the dust 


pre- 
Inlet Duct 


(cu ft) ft/min 


0.09 5080 
0.09 5080 
0.08 3060 
6.30 10200 
0.06 6600 
0.51 5160 not 
0.11 5080 low. 
0.18 6300 
0.43 4480 


03 Aa50 


2RH0 
.39 4000 
0.11 5000 


*Actual velocity approximately 3 times higher because only 


of filter area is effective area 


Filter Velocity 


Similarly it will be seen that 
filter velocities based on manufac- 
turer’s rated capacity range from 
3.8 to 180 fpm. In the case of those 
units having filter velocities of 3.8, 
5.0 and 8.3, respectively, the veloc- 
ity is based upon the gross cloth 
area of the unit. However, by ob- 
serving the bags of these units 
after extensive accumulation of 
dust, it was seen that only about 
one-third of the cloth area became 
dirty, the remaining cloth surface 
being in such close contact with ad- 
jacent cloth surface that it was not 
actually available as filter surface. 
The actual velocities in these units 
are therefore about three times 
that shown in Table 5 and are 
about 11.4, 15.0 and 25.0 fpm, re- 
spectively. Conventional commer- 
cial cloth screen and bag dust ar- 
resters for permanent installation 
are designed to operate at from 2 
to 4 fpm filter velocity. Even 
though, in-the interest of compact- 
ness, somewhat higher velocities 
may be desirable, it is doubtful if 
good practice can tolerate such 
higher velocities except in those 


hopper was lo- 

cated in such 
that the incoming air 
swept across the hopper at relative- 
ly high velocity. This tended to 
prevent utilization of the full hop- 
per capacity by re-entraining some 
of the finer dust from the hopper 
after a critical level had 
reached. 


a position 


been 


Characteristics of Cyclone 
Separators Tested 

Seven of the units tested em- 
ployed a cyclone separator as the 
primary means of dust collection. 
The dimensions of these cyclones 
listed in Table 6 are those shown 
on the typical cyclone in Fig. 5. 
The pressure drop versus cfm char- 
acteristic of each of these cyclones 
is shown graphically in Fig. 7. The 
numbers used to identify the lines 
on Fig. 7 are the unit numbers 
listed in the left hand column of 
Table 6. No correlation has yet 
been attempted between 
dimensions and cyclone pressure 
drops. However, it is hoped that 
as more data of this type accumu- 
lates as a result of these tests, such 
correlation may become possible. 


cyclone 


Dust Counts in Effluent Air 
from Collectors 


It was known before these tests 
were run and confirmed by them 
that when dust collector effluents 
are visibly dusty, the effluent air 
dust count is in excess of 100 
mppef.* Thus the effluent of unit 
15 which was visibly dusty when 
the water level was set too low had 
an effluent dust count of 324 mppcf 
(Table 7). It was therefore deemed 
unnecessary to make confirmatory 
dust counts when collector effluents 
were visibly dusty. This condition 
was observed in units 5, 7, 9, 13 
and 14 as well as in unit 15 when 
the water level was too low 

Units 2, 3, and 6 had filter media 
identical with unit 1 and their efflu 
ents were therefore not sampled 
The effluent of unit 4 was visibly 
clean but no counts were made. As 
originally tested, unit 12 leaked 
dust around the filter. However, to 
determine the efficiency of the filter 
media, the leaks around the filter 
were stopped by gasketing and the 
dust count was then obtained and 
recorded. 

No consistent 
with continuing dusting was ob- 
served which is applicable to all 
units. Units 1 and 8 are of the 
cloth type. In the former, 
were higher after the bag had a 
dust layer than before. This is 
probably due to increased leakage 
around the filters at high pressure 
differentials across them. Units 10 
and 11 are of the glass wool filter 
type. In two test runs on unit 10 
and one on unit 11, dust counts de- 


trend of counts 


counts 


creased as the filter became loaded. 
In one run on unit 11, a reverse 
trend was noted which may be ac- 
counted for by the fact that this 
occurred toward the end of a run of 
long duration. It is possible that 


‘Mppef 
foot 


million particles per ibn 


Table 6—Dimensions of Cyclone Separators in Unit Collectors Tested (Inches) 

cases where either a precleaner of 

exceptionally high efficiency is used Number Cyclone Cylinder of Outer of 

ahead of the filter, or the filter sur- of Inlet® Diameter Diameter Cylinder Cone 

face is frequently cleaned auto- Cyclones A B c D E F 

matically. 5.. 1 3 11% 4% 5u 17% 10% 
" ’ 2%, 12 6 


Hopper Capacity Per 100 Cfm *. ‘ ‘“ 


it a 


Length Dust 
of Inner Outlet 


Cylinder 


Inner Height Length 
Cyclone 


Diameter 


l 

I 19 10 
10. 6x: 4 5% 
1l.. ’ 8x4 13% 7 7/16 


Table 5 also shows that hopper 
capacity per 100 cfm manufactur- 
er's rated capacity varied from 0.02 
to 1.0 cu ft. In three units hopper 
capacity per 100 cfm was over 0.50 


*Two cyclones of same dimensions in paralle! 
*’Cyclone has no bottom cone 
‘Dimensions as shown on Fig. 5 
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Table 7—Unit Outlet Dust Counts* 








Unit previously 















































dusted at 
Unit Count Feed rate 1.5 gr/cu ft 
No. mppef egrains/cuft rate (equiv) min Notes 
1 29.8 “0.375 Oieeesnescoeewana Bags rapped 
l 29.8 0.75 eee Dusting started after bags rapped 
1 67.2 1.5 OS atciain say Dusting continued 
1 146 3.0 OER. «nests <ovenebat Bags loaded with dust 
8 — 7 ee” seen ucdbees Filter cloth as received (previously 
dirtied) 
& 97.5 1.5 Bedveses .Filtercloth after brushing 
10 91.2 15 ~~ a ‘Filter clean at start 
10 57.6 1.5 EE ... Dusting continued 
10 37.4 1.5 Piss cneaeeveuate Dusting continued 
10 24.6 1.5 Eilacseisksesuneed Dusting continued 
10 19.2 ° 1.5 Ptah oc ceadeeas Dusting continued 
10 29.4 1.5 Mees <castiatetea Filter rapped at start 
10 10.4 1.5 Daetic<deea costs Dusting continued 
10 24.0 1.5 er sry Dusting continued 
10 13.2 1.5 Bled oes esvcditssad Dusting continued 
11 18.8 1.5 eés0¢00+ekiedaun Filter clean at start—dusted 
11 34.6 1.5 Pe tecun sh cennhon Dusting continued 
11 30.0 3.0 Gs cktentcscdeeut Filter rapped at start—dusted 
11 17.4 3.0 pr PP Oer err ty Dusting continued 
12 5.0 3.0 Se e- Additional gasketing placed aroqund 
filter frame to suppress leaks 
15 324 1.5 . Qiks sues covcevans Water level too low—detergent 
added to water 
15 16.0 1.5 0 .... Water level correct — detergent 
added to water 
15 15.0 1.5 _ ee ea ....Water level correct — detergent 
added to water 
16 24.0 1.5 Diwcccccrcceccces Operating at 57 per cent rated 
capacity plain water 
16 32.0 1.5 ES Operating at 57 per cent rated 
capacity plain water 
16 35.0 1.5 ee ee Detergent added to water 
17 5.6 1.5 | RT ns ee Bags shaken at start 
17 3. 1.5 Gia cain ccvccittaen Dusting continued 
17 3.6 1.5 tested wee wet ait Dusting continued 
18 3.8 1.5 Di dewiahia tances Bags shaken at start 
18 1.2 1.5 inxdestcttarennd Dusting continued 
_18 3.0 1.5 130. ......+50+.0-: Dusting continued . Be asses 








*Units 5, 7, 9, 138 and 14 had excessive dust in effluent by visual observation. 


Units 2, 3 and 6 use same filter media as unit 1: No visible dust from unit 4. 


Table 8—Characteristics of Unit Collectors Tested Based on cfm at 2 in. unit 


10 
11 
12 
13 
14> 


a a ° 


16> 
17 
18* 





(4) 
400 
400 


1800 


resistance 
eActual velocity is approximately 3 times higher because only about ‘% of filter area 


is effective area. 


“Air flow varies with water level 




















Hopper 
of Mfr's’ Inlet Duct Capacity Filter 
Ratod Velocity cu ft Velocity Motor HP 
Capacity ft/min per 100 cfm ft/min per 1000 cfm 

63 3200 0.14 5.2¢ 1.59 
116 5900 0.08 9.7¢ .86 
141 4320 0.05 7.1¢ 1.18 
70 7120 0.43 15.5 2.14 
43 2850 0.13 35.0 1.78 
95 4960 0.54 36.0¢ 2.32 
&3 4220 0.13 120.0 1.80 
57 3600 0.32 38.6 2.38 
113 5100 0.38 60.6 2.00 
24 1650 0.10 31.0 1.48 
50 3160 0.04 47.6 2.42 
113 4560 0.90 10.7 1.64 
< 4820 0.55 168.9 3.57 

40 4700 0.17 2.08 
40 1150 Ton ia 5.00 
114 4600 0.34 6.7 1.25 
180 9000 0.06 _19.2 11 


at low level, vice versa. 


124 





because unit 


At high level 


Heating, Piping & Air Conditioning, 


*\pprox.—Flow measurement beyond range of test set up at 2 in. static pressure 
‘Clean and dirty rating the same 


contains no filter to increase in 


flow is low and dust collection high; 


the dust holding capacity of -, 
filter had been exceeded so it 
continued dusting allowed gre. .,; 
escape of dust, whereas up to | js 
point the reverse was true. In ‘}, 
case of unit 15, it was obser od 
that when the water level was 
ered, the visible dust concentra’ oy 
of the effluent increased, and ‘ 
versa. 

It is noteworthy that only 3 u» its 
had dust counts below 5 mppei 
Since one would expect ambien: 
room counts, without recircula: jon 
from a dust collector, to be well 
under 3 mppcf in any room ip 
which a unit collector is installed. 
it appears that only one of the units 
tested meets the suggested stand- 
ard® of a maximum dust concentra- 
tion in the unit effluent of 3 mppef 
in excess of ambient dust count 


Test Results—Clean Rating 


The clean ratings (cfm at 2 in 
unit inlet static suction before 
dirtying filter) of the 18 units test- 
ed are shown in Table &, together 
with some data derived therefrom 
On this rating basis, only units 2. 
3, 9, 12, 17 and 18 have a capacity 
equal to or in excess of rated capac- 
ity; units 1, 5, 10, 11 and 16 have 
too low an inlet velocity, and units 
2, 3 and-18 too low a motor hp per 
1000 cfm. Filter velocities are uni- 
formly too high and, with the ex- 
ception of units 6, 12 and 13, hop- 
per capacity uniformly too low 


Test Results—Dirty Rating 


The dirty ratings (cfm at 2 in 
unit inlet static suction after dirty- 
ing filter) of the 18 units tested 
are shown in Table 9 together with 
some data derived therefrom. In 
the authors’ opinion the ratings 
shown in this table are those upo: 
which use in the field should be 
based. Because these ratings ar: 
in all instances lower than manv- 
facturer’s rated capacity and sincé 
inlet duct velocity in over half the 
units is below acceptable limits, it 
is obvious that these units are as 
a class not only overrated but als 
are provided with excessively larg« 
inlet duct area. Included in Tabi 
9, therefore, is a column headed 
Proper Inlet Diameter Inches 
which shows the inlet diameter 
necessary to maintain at least 4000 
fpm inlet velocity at the 
rating listed. These are the inlet 


dirty 


*See Appendix A. 
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jiameters which, in the authors’ Table 9—Characteristics of Unit Collectors Tested 


opinion, Should be provided on Based on cfm at 2 in. unit inlet static pressure with unit dirtied for equivalent of 
these units rather than those ac- 2 hours at 1.5 grains per cu ft loading of dust having mean size of 140 microns on 
u weight basis and of 3 microns on Particle count basis. 


tually provided. In five of these — 
ynits indicated by note g in Table py oy te * eet = 
9 the proper inlet diameter is Rated 
either 2 or 2% in. However, none ; CFM Capacity 
f¢ the New York State dust con- 7 -”" 30 
trol codes lists operations where ; pe ~ 
branches smaller than three inches 
may be employed. These particular 
ynits are, therefore, undersize for 
all dust control operations. 
Table 9 also includes a column 
headed Effluent Dustiness and a 
footnote showing the rating scale 
for dustiness. This rating is diffi- ~ptaaag 100 
elt to correlate with the dust Ee ‘ 
sounts of Table 7 since it is quali- a =. a 
tative rather than quantitative. om ean - pnd 
With regard to the three wet units *Apprex.—Hlow measurement beyond range of test set u 
without filters which were tested, *Test not carried to completion because exhaust remair 
° a » 9 20 minutes of dusting 
the rating C given means that visi- Rance nse Pome a 2 
ble dust blew through the unit. resistance 
“Actual velocity is approximately imes higher b« ! or out 1 f filter area 
By way of summary, a bar: chart, is effective area 
‘ig. 10, has been prepared showing etm A ig nin es level: At high level flow is low ar t collection high 
»w each unit tested compares with ‘Test terminated after 80 minutes dusting with \ ttle ecre e in flow 
*Lower than is allowable in New York Stats 
suggested. The preferable units are ‘ee an ee ere “2 ‘No ist thi Fy filter bu pt yo 
hose which most nearly meet or ex- aes | See nd tenis nen, Sees Sut ne leakage ¢ iter; D—Dust blows 
eed the most of these standards. 
Some performance factors, such tunately, this realization came cause they have revealed a wide 
ss ease and cleanliness of cleaning slowly as more and more noisy divergence between manufacturer's 
filters and emptying hoppers, the units were tested. Specifications rated capacity (free flow into a 


»at 2 in. static pressure 
d visibly dusty during first 


r 
' 
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thee various arbitrary standards 


rigidity of construction and the for unit collectors should include a clean unit) and actual usable ca- 
noisiness of operation had to be limiting noise level. pacity (flow through hoods and 
ducts into a dusted unit). For the 


determined objectively. If the im- . ‘ 
- , Conclusions . 
portance of quietness of operation protection of the 
had been realized early in these These tests have shown a real would seem desirable that once a 
tests, noise level on each unit tested need for a_ standardization of standardized rating procedure is 
uld have been measured. Unfor- rating and sizing procedure be- adopted, either by the manufactur- 


purchaser, it 
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Fig. 10—Comparative performance of unit collectors 
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ers themselves or by the various 
state regulatory bodies, units be 
given nameplates rated from per- 
formance data based on such rating 
procedure. 


Recirculation of air from a dust 
collector back into the workroom 
can be successfully accomplished 
only under exceptionally well con- 
trolled conditions. These tests 
have confirmed this conclusion, 
since only six of the eighteen units 
tested had a visible clean effluent 
and only one had an acceptable 
effluent dust count. In the remain- 
der, appreciable dust either blew 
through the filter or leaked out 
around the filter. None of these 
latter units are acceptable for recir- 
culation regardless of the adequacy 
of their air flow rating and inlet 
sizing. They might be useful, how- 
ever, if provided with a discharge 
duct connection and adequate addi- 
tional fan capacity so that the efflu- 
ent could be discharged out of doors 


ASTM OCCUPIES NEW 
HEADQUARTERS 


The headquarters of the Ameri- 
can Society for Testing Materials, 
which for a number of years has 
been located at 260 S. Broad St., 
Philadelphia, moved into its perma- 
nent headquarters building at 1916 
Race St., Philadelphia, May 1. This 
building was purchased and remod- 
eled through contributions made by 
many companies and individuals ac- 
tive in the ASTM’s work. The new 
building is strategically located on 
Philadelphia’s parkway, adjacent 
to the Academy of Natural 
Sciences, close to the Franklin In- 
stitute and the main Philadelphia 
Free Library. 

The annual meeting of the ASTM 
will be held June 24-28, 1946, at the 
Statler Hotel, Buffalo, N. Y., at 
which time there will be more than 
200 meetings of the ASTM’s tech- 
nical committees and over 150 tech- 
nical papers and reports by the 
country’s leading authorities in the 
field of materials. 

The Seventh Exhibit of Testing 
Apparatus and Related Equipment 
will be in progress and the Annual 
Photographic Exhibit also will be 
held. 
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instead of back into the workroom. 


Summary 


1. A set of proposed standards 
specifications for unit dust collectors 
has been prepared. 


2. A total of 18 collectors of 13 
different makes have been tested 
against these standards. 


3. In almost all cases, the collectors 
tested fell short of the proposed 
standards. 


4. The need for adoption of stand- 
ards for and improvement of design 
of unit dust collectors is apparent. 


Appendix A 


Under controlled conditions, it 
may be possible to allow recircula- 
tion from unit collectors whose 
effluent does have a higher dust 
count than the ambient atmosphere 
without such recirculation by set- 
ting up a sliding scale whereby the 
percentage of recirculation permit- 
ted decreases as the effluent dust 
count increases. A suggested set of 
standards for this control follows: 





1. Maximum permissible r 
lation for units having effluent jus; 
count no higher than ambient 
out recirculation may be 1 cf: fo, 
every 10 cu ft of room volume. [};, 
limit is set to provide a faci» of 
safety for improper maintenanc on, 
example of which is the not | 
mon practice of removing rathe: tha; 
replacing a dirty filter.) 

2. Maximum permissible te: 
count above which no recirc 0 
would be permitted should be 3 nppe; 
in excess of ambient without rcircy 
lation when the unit is teste: at , 
dust loading of 1.5 grains pe: 
by a dust having a mean size o 
a particle count basis. 


3. Maximum permissible recir 
lation for units having effluen: . 
count of 3 mppef in excess of ambien 
air without recirculation under abo 
test conditions should be 1 cfm fo 
every 100 cu ft of room volum 

4. In the intermediate range «a 
additional 10 cu ft per cfm could bx 
allowed for each step of *%s mppef 
above ambient without recirculatior 
between 0 and 3 mppcf. 





Tasker. 


the library. 


Ohio. 
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Design of Fans 
Engineering Designs for Replanning 


Systems 


and Ventilating 





LIBRARY BOOKS ACKNOWLEDGED 


Contributions are still being received and welcomed at the John 
R. Allen Memorial Library, ASHVE Research Laboratory in 
Cleveland, Ohio, according to the Director of Research, Cyril! 


High Pressure Hot Water Heating 


Questions and Answers on Heating 








The Committee on Research acknowledges with thanks th: 
four recently acquired books listed which have been received fo: 


The establishment of the John R. Allen Memorial Library is | 
to honor the pioneer work of one of the Society’s past presidents | 
and the first director of its Researeh Laboratory. 


Members of the Society who have books, pamphlets and other 
printed material dealing with the arts and sciences of heating, 
ventilating and air conditioning are invited to contribute such 
matter. A special bookplate will be placed in each volume and al! 
contributed volumes will bear the name of the donor. Contribu- 
tions should be sent by parcel post or express collect to the Direc- 
tor, ASHVE Research Laboratory, 7218 Euclid Ave., Cleveland °, 


AUTHOR DONOR 
F. H. Slade J. B. Pinkertor 
J. B. Pinkerton J. B. Pinkerton 
F. H. Slade J. B. Pinkerton 


J. B. Pinkerton J. B. Pinkert 


| 
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T ue Montreal Chapter will act 
as host for the 1946 Semi-Annual 
Meeting of the Society and has 
arranged for the rendezvous in 
Montreal June 10 and on board the 
S.S. Quebec June 11, 12 and 13. 

Members have received two res- 
ervation forms through the mail, 
one for Hotel, Luncheon and Ban- 
quet reservations (blue form—to be 
returned to A. B. Madden, chair- 
man, c/o Crane, Ltd., P. O. Box 130, 
Montreal, Que., Canada), and the 
other for the St. Lawrence River 
Cruise (yellow form—to be re- 
turned to Secretary, New York 
Headquarters Office, 51 Madison 
Ave., New York 10, N. Y.). The 
Committee on Arrangements will 
assist in getting Hotel reservations 
for early arrivals in Montreal. 
Tickets for the luncheon and Ban- 
quet may be picked up at the Regis- 
tration desk. Members applying for 
Cruise tickets should indicate a 
first, second and third choice for 
accommodations. 

F. A. Hamlet, general chairman 
of the Committee on Arrangements, 
reports that plans for the unique 
land and sea meeting are progres- 
satisfactorily. The meeting 
will open at the Mount Royal Hotel, 
Montreal, Menday morning, June 
10, continuing aboard the S-.S. 
Quehee sailing down the St. Law- 
rence to Quebec, Murray Bay, and 

ssac, the gateway to the ma- 
Saguenay Fjords. 


sing 


ng, Piping & Air Conditioning, 


Semi-Annual 


Meeting 


Summer Cruise 


on St. Lawrence 


Montreal 


June 10, 11 and 12, 1946 


Registration will begin Monday 
morning at the Mount Royal Hotel. 
A welcome luncheon will be held in 
the Jacques Cartier Room, followed 
by the first session of the meeting. 
Preceding the technical sessions 
there will be a meeting of the 
Council, the Committee on Re- 
search, and some meetings of the 
Technical Advisory Committees. It 
is planned to have three technical 
sessions, at which time 
heating, air conditioning and re- 
search studies conducted at the So- 
ciety’s Research Laboratory and 
cooperating 
presented. 


papers on 


universities will be 


Montreal, the romantic French- 
English city, capital of Canada, has 
many landmarks of beauty and in- 
terest to the visitor. A sightseeing 
and shopping tour has been ar- 
ranged for the ladies Monday after- 
noon. 

Monday evening all will board 
the cruise ship S.S. Quebec and will 
set sail from Montreal at 6:45 p.m. 
Aboard ship are many facilities for 
the entertainment and relaxation 
of the guests, such as deck sports, 
tea dances, the traditional ship’s 
concerts and sing-song. Dinner will 
be served in the ship’s dining room, 
where new zest will be found in the 
enjoyment of the cuisine with its 
accent on French and French-Cana- 
dian dishes, as well as just good 
American bill of fare. At 8:30 
there will be entertainment and 
ASHVE Journal Section 
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dancing in the music room 

On Tuesday afternoon 
Quebec will dock at 
and all will go 
seeing in this 


scene of 


the S.S 
Murray Bay 
for sight- 


wonder- 


ashore 

historic 
and the earliest 
North American settlements. There 
will be opportunity at the Manoir 
Richelieu, a famous summer resort. 
for golf, 


land 


swimming, tennis, lawn 
bowling and other sports. In the 
evening there will be a stopover at 
the oldest fur trading 
North America and gate- 
way to the Saguenay, which flows 
through the Laurentian mountains 
The Saguenay is one of the world’s 
most amazing rivers, 


Tadoussac, 
post in 


a great fjord 
carved out of the wilderness during 
the glacial age, whose black waters 
are 600 ft deeper than the St 
rence, into which it flows. 


cruise 


Law- 
As you 


into these majestic vistas 
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you may well feel, as early explor- 
ers did, that you are discovering 
the fabled Northwest Passage. 

Wednesday evening, on the re- 
turn trip, the ship will stop at 
Quebec, America’s only walled city, 
and the Semi-Annual Banquet will 
be held in the ballroom of the Cha- 
teau Frontenac. 

The ship will sail from Quebec at 
10:30 p.m., arriving at Montreal at 
8:30 a.m., Thursday, June 13. This 
schedule will permit those who 
want to leave on early morning 
trains to make connections and 
those who drive to make an early 
start. 


Entering Canada and Returning 
to U. S. 


United States Citizens. No pass- 
ports are required of United States 
citizens. However, each person 
should be prepared to answer satis- 
factorily questions by the Exam- 
ining Immigration Officer to es- 
tablish identity and residence. It 
would be helpful to have birth or 
baptismal certificate, voter’s certifi- 
cate, tax bills, letter of identifica- 
tion from a bank manager, personal 
letters, car license, driver’s license 
or similar personal papers. 

Naturalized Citizens. Citizens of 
the United States by naturalization 
should be prepared to present their 
naturalization certificates. 

Foreign-born Members. It will 
be well for foreign-born members 
or those of foreign extraction to 
have in their possession birth cer- 
tificates or any other identification. 


Customs 


Canadian and United States Cus- 
toms officials examine all passen- 
gers’ baggage when crossing the 
border, on trains or at terminal 
points. Merchandise valued up to 
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PHILADELPHIA 
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RAIL AND PULLMAN RATES 
First Class Round Trip Rates to Montreal 
R.T. RR FARE LOWER BERTH 


OEE Bhideebebabacc cus coereot paige 


DRE Su cwicoovectheseadecs suekeues 
DOS PARE: Vi ciacidacerdtowenssaneseta 


CHEAREZAFETE, . We Ge osils cavccede Gene 


Ree ERA EN awd vicrecstensorcccte 


UA ee ideas cncstecccecccsscccwes 
DEEN VBR ais b dec wesevncenicoccicuees 
DES MOGI 42 cc sdvc cc escdesescacess 
DESTROTD: .. cecnceesecsccsvccecescceess 


° 
HOUST OR cw sc bes cows cccess sescsevess 


PE PEGRUEED sc cccoccccavcccnssonceess 
TRAINED CEES cc ces cccccccccccccscees 


BEREPOT IME ha ct ceccsceecccscsenss 
BETIOITMRAPOEES 3 6n cc wccsveccvscosccess 


SEae ee WUE bin db dce dd cdceseauecees 
BORE Ue GMEIE NED. bos ve Wewusneedccccece 
ER TTT TIT ee eee 


SALT TAKE CITY. 2.0... cccccwccsss 
RA Dee -cévauades>sccheéawns 


WUIEEED. SetdcdecaWaduevastocondscese 


WASHINGTON, D. C.........0-eeeees 
WRU sb vic ces ccseccswoccecicsecs 


PULLMAN PULLMAN R. T. 
(Inc. Tax) (INCLUDING TAX) 
$ 86.37 $24.15 
25.42 6.78 
27.08 7.32 
78.09 18.86 
60.43 15.99 
58.88 17.48 
43.64 12.54 
53.25 17.48 
111.50 33.36 
119.43 35.42 
80.85 22.77 
40.14 10.70 
119.95 35.30 
61.18 17.48 
49.84 14.15 
86.60 24.04 
174.69 63.83 
88.84 26.00 
65.32 15.99 
83.61 22.77 
27.99 6.78 
105.05 34.04 
28.75 6.78 
106.15 30.71 
88.78 24.04 
37.09 8.05 
48.93 13.80 
163.01 57.96 
73.43 18.64 
145.48 43.36 
174.69 63.83 
163.01 57.96 
21.28 6.7 
24.96 5.75 
45.94 11.35 
91.95 11.50 








and including $100 will be admit- 
ted free of custom charges. 


Exchange 


A premium of 10 per cent is paid 
on American money when ex- 
changed, so that $1.00 in American 
money is worth $1.10 in Canadian 
money. 





The Meetings Committee wishes to 
encourage the authors who can and 
will prepare good technical papers for 
presentation to our Society. We are 
particularly interested in papers deal- 
ing with new or novel developments 
and which material can be incorporated 
into the literature and will assist others 
in the solution of current problems. 


Any one of the committee members 
will be glad to consult by mail or 
otherwise with authors to predeter- 
mine whether the particular paper is 
desired and can be used. We need good 
papers on air conditioning of all kinds 
and new papers on air distribution, in- 





AN INVITATION 


TO MEMBERS 


dustrial hygiene and industrial ven- 
tilation. 

Papers must be presented first to the 
Publication Committee for approval 
for publication and then are passed on 
to the Meetings Committee for selec- 
tion to use ‘at the Annual or Semi- 
Annual Meetings. We need papers 
planned now to take care of the An- 
nual Meeting in January, 1947. If you 
have any papers you would like to 
suggest, please communicate with us. 

THE MEETINGS COMMITTEE 
Lester T. Avery, Chairman 
F. W. Hutchinson 
E. N. McDonnell 
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COMMITTEE ON 
ARRANGEMENTS 


F. A. Hamlet, General Chairman. 
Leo Garneau, Vice-Chairman. 


Banquet—A. B. Madden, chairman 


J. B. Flanagan, G. L. Ballantyne. 
Entertainment —T. H. Worthing- 
ton, chairman; A. F. Lamontagne, 


Jack Wright. 
Finance—F. G. Phipps, chairman 
J. D. Ross, Clifford A. Booth. 
Inspection—A. M. Peart, chairman; 
J. G. Chenevert, W. J. Orr. 
Ladies—J. J. Cosgrove, chairman, 
A. E. Watts, F. A. Sheppard. 
Publicity—W. G. Hole, chairman, 
E. H. Terrence, J. H. Storey. 
Sessions—J. B. Dykes, chairma 
B. J. Horsburgh, Ralph Grossman. 
Reception—W. W. Timmins, ¢/air- 
man; J. P. Fitzsimons, John Colford 
Secretary—S. W. Salter. 
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Tentative Program 


American Society of Heating and Ventilating Engineers 


semi-Annual Meeting 


Sunday, June 9 


10:30 a.m. Guide Publication Committee 


Monday, June 10 


9:00a.m. REGISTRATION (Mount Royal Hotel) 
10:00 a.m. Council Meeting 
12:15 p.m. Welcome Luncheon (Mount Royal 
Jacques Cartier Room) 
2:00 p.m. RESEARCH SESSION (Mount Royal Ho- 
tel, Jacques Cartier Room) 
Pres. Alfred J. Offner presiding 
Greetings by Pres. A. B. Madden, Mont- 
real Chapter 
Response by President Offner 
Committee Reports 
Forced Convection Heat Transfer Coeffi- 
cients Along a Smooth Flat Surface, by 
G. V. Parmelee and R. G. Huebscher 
Effect of Turbulence Promoters on Film 
Coefficients for Water Inside Tubes, by 
L. G. Seigel 
Energy Losses at Suction Hoods, by A. D. 
Brandt and R. J. Steffy 
Characteristics of Unit Dust Collectors, 
by A. C. Stern, Jack Baliff, A. E. Peri- 
na, Robert Crowley, Benjamin Feiner 
and A. A. Urbano 
. Ladies’ Sightseeing Trip and Shopping Tour 
. All Aboard S.S. Quebec for Cruise on St. 
Lawrence River 
6:45 p.m. Leave Montreal 
7:00 p.m. First Call for Dinner 
3:30 p.m. Entertainment and Dancing in Music Room 
of Steamer 


Hotel, 


Tuesday, June 11 


7:30 a.m. S.S. Quebec Leaves Quebec for Murray Bay 
9:30 a.m, AIR CONDITIONING SESSION (S.S. Que- 
bec, Music Room) 


Air Conditioning of a Canadian Window- 
less Textile Mill, by G. Lorne Wiggs 
The Sol-Air Thermometer—A New In- 
strument, by C. O. Mackey and L. T. 
Wright, Jr. 
Periodic Heat Flow 
Roofs, by C. O. 
Wright, Jr. 
Heat Through 
E. C. Willey 
Arrive Murray Bay for Sightseeing, Swim- 
ming, Golf, Tennis at Manoir Richelieu 
All Aboard for the Saguenay 
Chapter Delegates Meeting 


Composite Walls or 
Mackey and L. T. 


Losses Wetted 


Walls, by 
12:00 p.m. 


3:30 p.m. 
4:00 p.m. 
7:00 p.m. 
9:00 p.m. 


Sightseeing at Tadoussac 
Entertainment and Dancing 


Wednesday, June 12 


Leave Bagotville 
HEATING SESSION 

Room ) 

A Rational Basis for Solar Heating Analy- 
sis, by F. W. Hutchinson and W. P. 
Chapman 

Hold-Fire Controls for Bituminous Coal 
Stokers, by C. C. Wright, T. 
and H. A. Baumann 

Influence of an Interior Coating of Alumi- 
num Paper in Internal Thermal Condi- 
tions and Heat Economy, by R. J. Lo- 
renzi, L. P. Herrington and C.-E. A 
Winslow 


1:00 a.m. 


9:30 a.m. S.S. Quebec, Music 


S. Spicer 


2:00 p.m. Deck Sports and Games 

2:30 p.m. Nominating Committee Meeting 

7:30 p.m. Banquet (Chauteau Frontenac, Quebec) 
10:30 p.m. Leave Quebec 


Thursday, June 13 


8:30 a.m. Arrive Montreal 
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Pres. A. J. Offner is pleased to 
announce that the Navy’s Certifi- 
cate of Achievement has just been 
awarded to the Research Labora- 
tory of the AMERICAN SOCIETY OF 
HEATING AND VENTILATING ENGI- 
NEERS. The award, made in lieu of 
the Navy E, signalizes the recogni- 
tion of exceptional accomplishment 
in behalf of the United States 
Navy and of meritorious contribu- 
tion to the national war effort. 

Early in the war it became evi- 
dent to the Navy that if the men 
fighting its ships were to be effi- 
cient, a number of problems con- 
cerned with the reaction of the 
men to conditions of heat, humidity 
and noise would have to be solved. 
Among the problems undertaken by 
the Research Laboratory were Cool- 
ing Requirements of Aviator Ready 
Rooms on Aircraft Carriers, Spot 
Cooling of Workers in Engine and 
Fire Rooms and several others con- 
cerned with physiological and psy- 
chological effects of temperature 
and noise. 

The Society made its research 
facilities available to the United 
States Government for this work, 
which was done under the direc- 
tion of the Society’s Committee on 
Research and a number of Techni- 
cal Advisory Committees. Extreme- 
ly valuable data resulted which 
provided improvements in design of 
heating, ventilating and air condi- 
tioning systems in naval vessels. 

These studies were carried on 
at the Research Laboratory, then 
located at the Bureau of Mines, 
Pittsburgh, Pa., the director being 
the late Commander F. C. Hough- 
ten, USNR. The Society’s Labora- 
tory is now established at 7218 
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Euclid Ave., Cleveland 3, Ohio, in 
its newly acquired building with 
Cyril Tasker, director of research, 
in charge. 


INTERNATIONAL JOINT 
COMMITTEE ON 
PSYCHROMETRIC DATA 


At its next meeting the Interna- 
tional Joint Committee on Psychro- 
metric Data will concern itself with 
the thermodynamic properties of 
moist air in accordance with an 
agenda prepared by a subcommit- 
tee consisting of Dean John A. 
Goff and S. Gratch, instructor in 
mechanical engineering, Towne 
Scientific School, University of 
Pennsylvania; Dr. C. S. Cragoe, 
chief, Heat Measurements Section, 
National Bureau of Standards; Dr. 
L. P. Harrison, chief, Technical In- 
vestigations Section, U. S. Weather 
Bureau, and Dr. F. G. Keyes, pro- 
fessor of chemistry, MIT. 

The International Joint Commit- 
tee on Psychrometric Data was 
formed under the sponsorship of 
the ASHVE at the Society’s 52nd 
Annual Meeting in 1945 at Boston. 
The primary objective of the com- 
mittee is to establish standard 
tables on the properties of air and 
water vapor mixtures, for adoption 
as an international standard, elim- 
inating the discrepancies in the 
values which exist in the several 
tables now in use. 


The following organizations are 
participating: Canad a—Depart- 
ment of Transport, Meteorological 
Division; National Research Coun- 
cil; Great Britain—ZJnstitution of 
Heating and Ventilating Engi- 
neers; National Physical Labora- 
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tory; The Physical Society; vit. 
States—A merican Insti: te , 
Chemical Engineers; Av rico 
Physical Society; 
CIETY OF HEATING & VENT! Any 
ENGINEERS; American Soc ty 
Mechanical Engineers; A? cricg 
Society of Refrigerating Fy 
neers; Department of Con mer, 
National Bureau of Star dard 
Weather Bureau; War Depa | mey: 
Signal Corps. 


FRENCH IN CHARGE OF 
CARRIER CORP. ENGINEERING 


Donald French, vice-presidey: 
has been placed in charge 
engineering division of Carrie 
Corp., Syracuse, N. Y., succeedir, 
Herbert L. Laube who has resign 
to establish his own business 

Mr. French has been with (, 


rier Corp. since 1930, directing rv. 
search and development, was elected 


vice-president in 1934, and has bee 


head of the staff division, in whic 
position he will continue in add. 
tion to his new activity. He hw 


been a member of the ASHY! 


since 1926. 


LIGE APPOINTED CHICAGO 
BRANCH MANAGER 


Walter W. Lige, a membe: 
the ASHVE, has been appointed 
manager of the Chicago brane 
office for Penn Electric Switch € 
Goshen, Ind., to succeed EF 
Maire, resigned, according to «- 
nouncement by R. H. Luscom 
sales manager. 

Mr. Lige was formerly associate 
with Montgomery Ward & Co. aw 
Bell & Gossett Co. In addition 
has had considerable experience « 
a consulting engineer and as brane’ 
heating manager for Crane (o 


JOHNSON SERVICE 
ELECTS OFFICERS 


The board of directors of " 


Johnson Service Co., Milwaukee 
Wis., elected officers for 
ensuing year. Re-elected wet 


H. W. Ellis, Milwaukee, chairme 
of the board; J. A. Cutler, Milwa 
kee, president and genera! mam 
ager; and O. G. Ward, Chicago am 
M. F. Rather, New York, vi 
presidents. R. J. Murphy, Milwa 
kee, was elected secretary and trea 
urer; J. R. Vernon, Milwaukee, * 
sistant secretary, and L. \. Zach 
ary, Milwaukee, assistant treasure 
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Johnson, Altadena, Calif., 

dson of the founder of the com- 
was elected to the board of 
-tors. C. P. Vogel, E. W. Hoff- 
and A. J. Otto, Milwaukee, 
Johnson, Reno, Nev., and 

. Henry, Evanston, Ill., were 

re-ieeted as directors. 

Messrs. Ellis, Cutler, Ward and 
Rather have been members of the 
ASHVE for over twenty-five years 
and Mr. Vernon joined the Society, 
in 1926. 


MAURICE T. FIRESTONE 
WITH AMERICAN COAL CO. 


M. T. Firestone has been ap- 
pointed executive vice-president of 
the American Coal Co., Hartford, 
Conn. as announced by Pres. C. J. 
Sheketoff. 

Mr. Firestone was born in Leeds, 
Yorkshire, England and lived in 
Canada for 5 years. He studied 
engineering at McGill University, 
Montreal and law at Northeastern 
University, Boston, Mass. He was 
employed by General Electric Co., 
Lynn, Mass. and for the past 21 
years has been with Carrier Corp. 
in Philadelphia, New York and 
New England areas. He is a mem- 
ber of the Society and also a mem- 
ber of the American 
Refrigerating Engineers. 


DEVELOPMENT ENGINEER 
APPOINTED BY BITUMINOUS 
COAL RESEARCH 


Dr. Harold J. Rose, vice president 
and director of research of Bitu- 
minous Coal Research, Inc., Oliver 
Bldg., Pittsburgh, Pa., has an- 
nounced the appointment of W. S. 
Major of Philadelphia, Pa., as de- 
velopment engineer for the nation- 
al research agency of the bitu- 
minous coal industry. The new de- 
velopment engineer will deal at first 
largely with industrial and com- 
mercial equipment designed to pro- 
vide improved utilization of bitu- 
minous coal. 

Mr. Major, a graduate of Lehigh 
University, Bethlehem, Pa., where 
he received a Bachelor of Science 
degree in chemical engineering in 
1924, first engaged in research 
work on the briquetting of coal. In 
1925 he joined the staff of Ameri- 
can Pngineering Co., and was dis- 
trict ‘nanager at Cincinnati, Ohio, 
from 1928 through 1929, at which 
time he was appointed district 
manaver at Chicago, where he 
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served until 1941. In August of that 
year he was transferred to Phila- 
delphia as assistant to the general 
sales manager, American Engineer- 
ing Co., to supervise district offices 
and agencies, prepare sales man- 
uals, as well as analyses and reports 
on fuel economies for industrial 
power plants, conduct sales engi- 
neering, and became sales manager 
of its power plant division, which 
position he held until he joined the 
BCR staff. 

© 
THEODORE WEINSHANK, LIFE 
MEMBER, DIES IN CHICAGO 

Theodore Weinshank, age 83, 
Life Member of the ASHVE, died 
in Chicago, March 21, 1946. He was 
born in Russia, August 15, 1862, 
and came to the United States 
when a young man. He obtained 
his M.E, degree from the Univer- 
sity of Illinois and served his ap- 
prenticeship at Maltley and Wal- 
lace, Champaign, Ill. In 1896 he 
became connected with the B. F. 
Sturtevant Co., Chicago; then 
with the Warren Webster Co. and 
later associated himself with S. E. 
Fenstermaker under the firm name 
of Weinshank & Fenstermaker, 
mechanical heating and ventilating 
engineers, Indianapolis, Ind. In 
1934 he opened his own office as 
consulting engineer in Chicago. Mr. 
Weinshank had many important 
jobs to his credit in his long and 
active career. 

He served this country during 
World War I, and during that time 
was a member of the Board of Fuei 
Conservation for the Government. 

He was also a member of the 
American Society of Mechanical 
Engineers, and the Society of 
American Military Engineers. He 
joined the ASHVE in 1906 and was 
an active, outstanding member, 
serving in office both locally and na- 
tionally. He was a member of the 
Board of Governors in 1913 and 
was elected to Life Membership in 
1933. 

At the Semi-Annual Meeting of 
the Society in 1908 he presented a 
paper on Cast Iron Heaters for 
Hotblast Work, which was _ pub- 
lished in the Society’s TRANSAC- 
TIONS and contributed by partici- 
pation in discussions of many other 
papers. He was an ardent believer 
in the Society and its work and did 
a great deal in interesting others 
1946 Journal Section 
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to become members. This interest 
until the end, notwith- 
standing that due to illness he 
could not actively participate the 
last few years. In 1928 he donated 
his entire library of all Proceedings 
of ASME and ASHVE to the In- 
ternational University of 
salem, Palestine. 

The Council and Officers of the 
Society mourn the loss of their fel- 
low member and extend their deep 
est sympathy to his family. 


KENNETH C. WOODWARD 
OF CHASE BRASS DIES 


It is with profound sorrow that 
we learn of the death of Kenneth 
C. Woodward, who died of a heart 
ailment at Meriden, Conn., Febru- 
ary 11, at the age of 55. 

Mr. Woodward was born Decem- 
ber 18, 1890, in Newton, Mass.. 
where he received his elementary 
and secondary education. In 1911 
he graduated from the United 
States Naval Academy at the age of 


persisted 


Jeru- 


21. He was employed with the Bos- 
ton Elevated Railway, 1911 to 1913; 
with Grinnell Co., Providence, 
R. L, 1913 to 1919. He was vice 
president of the C. N. Flagg & Co., 
Inc., Meriden, Conn., until 1931, 
when he went into business for 
himself under the firm name of 
Kenwood Associates, Consulting 
Engineers, Meriden, Conn. In 1943 
he became connected with 
Brass & Copper Co., Waterbury, 
Conn., where he worked until the 
time of his death. During his career 
he designed some very large and 
successful heating and ventilating 
installations and has many success- 
ful installations to his credit. At the 
Chase plant he had a very essential 
part in the compilation of the Chase 
Radiant Heating Manual and spent 
a considerable portion of his time 
in giving lectures and helping with 
design data on the subject of ra- 
diant heating. 

He was a popular and active 
member of the Connecticut Chap- 
ter, ASHVE; also a_ prominent 
member of the Lions Club in Meri- 
den, and was a great fishing en- 
thusiast. His loss will be keenly 
felt by his many friends and fellow 
members in the society. 

The Officers and Council of the 
Society extend their deepest sym- 
pathy to his widow, Audrea; his 
three daughters, Janet, Audrea 
and Lucille, and one grandson 
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CENTRAL OHIO—March 18. Subject: Selecting the 
Type of Heating System for a Housing Project. Speak- 
er: P. A. Croney, Boston, Mass. The talk was followed 
by an interesting question and answer period. J. H. 
Jennings, Columbus, Ohio, and A. M. Rosenblatt, 
Charleston, W. Va., were elected members of the chap- 


ter. Attendance, 53. 
. 


CINCINNATI—March 12. Subject: Heat Transfer 
Surface as Applied to Automobile Radiators. Speaker: 
L. P. Saunders, chairman, Committee on Research, 
ASHVE. Mr. Saunders carried the complete develop- 
ment of this type of equipment through its various 
steps and presented technical data and test curves to 
demonstrate. He had a very complete file of plates 
which were projected on the screen to illustrate and 
confirm his talk. Due to the small attendance, Chair- 
man Richard announced an open meeting and the entire 
group gathered at the table to ask questions. Attend- 


ance, 14. 
* 


CONNECTICUT—March 21. Subject: The Value of Air 
Conditioning in Precision Manufacturing. Speaker: 
Mr. Tutt. Mr. Tutt’s talk was of great interest to the 
entire group. Some extremely pertinent data on in- 
stallation costs and benefits resulting from air condi- 
tioning were illustrated by the speaker. 


DELTA—April 3. Subject: Activated Sludge Sewage 
Disposal Plant: Speaker: R. K. Rothrock, a member of 
Delta Chapter. The talk was illustrated by slides and 
followed by an interesting question and answer period. 
A rising vote of thanks was given Mr. Rothrock for an 
excellent talk. H. A. Salaun was introduced as a new 
member. An added feature of the program was the 
showing of three films secured by the entertainment 
committee. Attendance, 26. 


DELTA—March 7. Subject: Fundamental Causes of 
Accidents. Speaker: Arthur Naquin, safety counselor. 
Mr. Naquin’s talk was received with great interest and 
was followed by many questions from those present. 
Pres. W. H. Grant, Jr., introduced Mr. I. W. Mann, Jr., 
a new member of the Society. The concluding feature 
of the program was the showing of three entertaining 
sports films. Attendance, 23. 


GOLDEN GATE—March 20. Subject: Industrial Air 
Conditioning. Speaker: D. L. Williams, General Air 
Conditioning and Heating Co. He stated that due to 
urgent necessity and unlimited finances during the war 
years, the number of new applications of industrial air 
conditioning had been increased enormously. Mr. 
Williams gave many interesting illustrations of the 





*Note. The attendance ratios shown represent the member- 
ship attendance divided by the chapter membership. These ratios 
will be useful as a partial indication of interest shown by local 
chapter members in various types of subjects programmed by 
the various chapters and may be useful in deciding on subjects 
for chapter meetings. 


SUMMARY OF LOCAL CHAPTER MEETINGS’ 





application of air conditioning to manufacturing 
esses. Attendance, 49. Attendance ratio, 0.53. 


ILLINOIS—March 11. Subject: Design and Conty | »; 
Year "Round Comfort Air Conditioning Systems. §) -ak. 
er: William Goodman, consulting engineer and pr. fes. 
sor of mechanical engineering, Illinois Institut. o; 
Technology. Arthur G. Stout, assistant chief mec: anj- 
cal engineer, Holabird and Root, conducted the que tion 
and answer period following Professor Goodman's a) 
Attendance, 120. Attendance ratio, 0.68. 


Kansas City—April 2. Subject: Axial Flow Fans 
Speaker: R. S. Reade, Jr., manager, Industrial [ngi- 
neering Division, American Blower Corp., Detroit. Mr 
Reade presented an illustrated talk, giving a ful! and 
complete description of the characteristics, engineering 
and application of axial flow fans. An active questio; 
and answer period followed. Another feature of th 
meeting was the showing of a film on wrought iron and 
pipe making. Attendance, 70. 


MANITOBA—March 26. No business was conducted at 
this meeting as this was the Annual Mixed Party of 
the chapter, with C. G. Davis, chairman of the Enter. 
tainment Committee, presiding. Attendance, 55. 


MANITOBA—February 21. The entire time of the 
meeting was given to chapter business. Reports of the 
National Annual Meeting were given by F. T. Bal! and 
Einar Anderson. The reports covered impressions o! 
all the sessions of the delegates and were of consider- 
able interest to the members. Attendance, 19. 


MEMPHIS—March 4. Subject: Central System o! 
Heating and Cooling for Industrial and Domestic Serv- 
ices. Speaker: Orion O. Oaks, chief engineer, John B 
Pierce Foundation, Raritan, N. J. After an interesting 
talk, a round table discussion followed. Attendance, 2% 


Attendance ratio, 0.9. 
. 


MINNESOTA—March 4. Subject: Heat Transfer from 
Direct Fired Heating Surfaces. Speaker: Prof. L. 6 
Miller, head, department of mechanical engineering 
Michigan State College. Professor Miller’s talk was 
very interesting. It was illustrated by slides covering 
curves and experimental data. He also made some pre- 
dictions on the development and cost of warm air fur- 
naces for low cost housing. A discussion period fol 
lowed the talk at which time Professor Miller answered 
a number of questions. Attendance, 63. 


MONTREAL—March 18. Subject: Electronics. Speak- 
er: A. M. Peart, district manager, Minneapolis-H oney- 
well Regulator Co., Montreal. In conjunction wit! the 
talk three sets of interesting movies were prescnted 
These films were the same as used in the U. S. Army 
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Training Program for the Air Force—simplified Disney 

ucational features. Attendance, 36. 

A very successful curling bonspiel was held on March 
at the Caledonia Curling Club, Montreal. This is 
anual Montreal Chapter affair. Eight teams of four 

r each participated. The 1945-46 winners were Jack 


MONTREAL—February 18. The entire meeting was 
devoted to round table discussion pertaining to chapter 
business and plans for the Semi-Annual Meeting of the 
Society to be held at Montreal, June 10°12. Attend- 
ance, 33. e 


NEBRASKA—April 10. The entire time was devoted 
to chapter business; discussion of the trip to the Semi- 
Annual Meeting at Montreal and election of officers. 
Attendance, 11. Attendance ratio, 0.38. 


NEBRASKA—March 12. Subject: Wrought Iron. 
Speaker: W. B. Simpson, district manager, A. M. Byers 
Co. An interesting film, Eternally Yours, a story of 
wrought iron, was presented. “The ancient history of 
wrought iron and early and modern methods of manu- 
facture were shown by means of a sound film. Many 
uses of the metal were given as well as reasons for its 
ability to withstand corrosion. During the discussion 
period Mr. Simpson talked on the use of wrought iron 
pipe in radiant heating of homes, and Henry Kleinkauf 
of the Nebraska Chapter gave some of his findings with 
this type of heating in his home. Attendance, 31. At- 


tendance ratio, 0.42. 
* 


New YorK—April 15. Subject: Design and Develop- 
ment of Axial Flow Fans and Their Application to Ajr 
Conditioning, Combustion and Ventilation. Speaker: 
Adam Currie, chief engineer, research and development, 
L. J. Wing Mfg. Co. The talk was illustrated with 
slides showing performance, design procedure and 
typical installations of axial flow fans. Mr. Werner 
Hahne, research engineer, Cargocaire Engineering Co., 
presided at a question period during which Mr. 
Currie answered questions presented by the audience. 
A rising vote of thanks was given to Mr. Currie for a 
very interesting and instructive presentation. Attend- 
ance, 105. Attendance ratio, 0.41. 


New YorK—March 18. Subject: Radiant Heating. 
This subject was discussed under the following head- 
ings by four speakers: Recent Developments in Radiant 
Heating Practice, C. A. Hawk, Jr., A. M. Byers Co., 
Pittsburgh; Installation Details; P. B. Gordon, Wolff 
and Munier, Inc., New York City; Current Methods of 
Application, J. K. M. Pryke, associate consulting engi- 
heer, Myers, Fuller and Addington, New York City; 
Designing for Comfort, R. G. Vanderweil, project man- 
ager, Chase Brass & Copper Co., Waterbury, Conn. 
Prof. Carl F. Kayan presided at the question period 
during which the speakers answered questions directed 
to them by the audience. Attendance, 200. Attendance 
ratio, 28, 


Norv CaROLINA—April 12. Subject: Crisis of Our 
Times. Speaker: Hugo King, former mayor of Greens- 


boro and recently discharged from the Navy as a lieu- 
tenant commander. His subject was non-technical but 
enjoyed by everyone. President Selden welcomed and 
especially recognized a fellow member, William Sulli- 
van, Sr., also a former mayor of Greensboro. An added 
feature of the program was a magician act by F. E. P. 
Klages, district manager, The Powers Regulator Co. 
Attendance, 36. Attendance ratio, 0.53. 


NorTH TEXAS—March 18. Subject: Building Codes 
for the City of Dallas. Speaker: L. A. Bickel, executive 
assistant, Lone Star Gas Co. After the talk P. N. Vin- 
ther, member of the building codes committee for the 
City of Dallas, conducted a discussion period. This sub- 
ject was enthusiastically received by the group. At- 
tendance, 50. Attendance ratio, 1.77. 


OrREGON—April 4. Subject: Panel Heating. Speaker: 
Ernie Weber, Seattle. In his talk Mr. Weber used 
slides illustrating the methods of installation. Prof. 
E. C. Willey, mechanical engineering department, Ore- 
gon State College, reported on research to determine 
the heat loss through a wet wall. Attendance, 81. 


OREGON—March 7. Subject: Automatic Controls for 
Panel Heating. Speaker: G. D. Guler, sales manager, 
air conditioning controls division, Minneapolis-Honey- 
well Regulator Co. Attendance, 61. 


PITTSBURGH—April 8. Subject: Radiant Heating. 
Speaker: William Mulhoijland, Chase Brass and Copper 
Co. This subject was of great interest to all present. 
Mr. Mulholland showed slides which illustrated radiant 
heating from the early days to the present methods of 
installing copper tubing in the floor, walls and ceiling. 
A very interesting discussion period followed where 
many questions were asked the speaker regarding ex- 
pansion, cracking and others. 

7 


RocKY MOoUNTAIN—April 3. The entire time was 
spent on chapter business. Retiring Pres. G. D. Maves 


relinquished the chair to President-elect F. L. Adams. 


Rocky MoUNTAIN—March 6. Subject: Forced Air 
Heating. Speaker: Norris M. Blanchard, engineer and 
western sales manager, L. J. Mueller Furnace Co., Mil- 
waukee. Mr. Blanchard’s talk covered register locations, 
air velocities, zoned systems, high registers vs. low 
registers, limit and blower control setting and related 
subjects. In discussing this subject he stated that the 
prime requirement of-a heating job is comfort and 
stressed the importance of having a furnace sized on 
the nose, rather than oversized, so as to give longer 
fuel and blower on periods. An interesting discussion 
period followed. Attendance, 77. Attendance ratio, 1.18. 


RocKkY MOUNTAIN—February 6. Subject: Fire Haz- 
ards of Heating and Ventilating Systems. Speaker: 
D. G. Mulligan, engineer, Mountain States Inspection 
Bureau. Mr. Mulligan pointed out the fire hazards of 
improperly constructed and inadequately protected 
duct systems, even though they are installed in fire- 
proof buildings, and precautions to be observed. An 


Heatig, Piping & Air Conditioning, May 1946—ASHVE Journal Section 











interesting question and answer period followed. At- by Mr. Simons and the very entertaining progra: 
tendance, 32. Attendance ratio, 0.49. sented at this meeting. Attendance, 46. 


° 7 
SoutH TExAS—March 15. Subject: Engineered Air 
Distribution. Speaker: Vic Lathers, Barber Colman 
Co. A. F. Houston gave a brief report on the activities 
of the Houston Engineers Council. Mr. Lathers gave a 
very interesting talk which was followed by a discus- 
sion period. Attendance, 69. 
e 


and Selection. Speaker: T. A. Walters, director { ;, 


conductor, and Josef Hoffman, pianist. Mr. W ite 
gave a most interesting talk which was greatly —ppr 


SOUTHERN CALIFORNIA—March 13. Subject: Heating ciated by allethose present. Attendance, 45. Atte: jan, 


and Air Conditioning by Reverse Cycle. Speaker: ratio, 0.32. 

F. W. Jordan, manager, Pacific Coast Franchise Con- + 
tractors, Westinghouse Electric Corp. Slides were used 
with the presentation of the subject and extreme inter- 
est was shown in the discussion which followed. The 
speaker stated that reverse cycle is particularly adapt- 
able and shows great promise in the milder climates 
such as southern California. Attendance, 93. 


WESTERN MICHIGAN—March 18. The largest m. et 
in the history of the Western Michigan Chapter «ssep 
bled at a dinner meeting in the Union Building, Mic) 
igan State College, in connection with the 15th annus 
warm air short course at the college. Subject: Histo; 
and Development of the Vaporizing Burner. Speake; 

- M. F. Coates, Duotherm Division, Motor Whee! Co; 

St. Louis—March 5. Subject: Modulating Flow. He stated that the following conditions are essent 
Speaker: B. C. Simons, branch manager, Minneapolis- for good operation: (2) A good chimney that wo 
Honeywell Regulator Co. In presenting this subject give approximately 6/10 in. draft at burner; (2) Clea 
Mr. Simons showed two sets of talking slides, Seven jj: (3) Burner must level; (4) There should be 
Keys to Comfort and Personalized Heat Control. He ex- down drafts. Attendance, 359. Appreciation was » 
plained that modulating flow as a method of heat con- pressed to the speaker and to Prof. L. G. Miller an 
trol was not particularly new and that it simply meant Prof. C. H. Pesterfield, who did an excellent 
the control of various types of heating systems so that making arrangements for this large group. 
an amount of heat in proportion to that lost was con- 


stantly being supplied into the areas being heated in- 7 
stead of depending on temperature fluctuations. After WESTERN NEW YORK—March 11. The entire meeting 
his talk Mr. Simons led a general discussion on various was devoted to chapter business, discussion of way: 


types of controls and their ramifications. Appreciation and means to increase membership and the joint meet. 
was expressed by President Oonk for the excellent talk ing with the Toronto Chapter in April. Attendance, 3! 


CANDIDATES FOR MEMBERSHIP 





The Constitution. of the Society, as now amended, requires the following mode of procedure in voting on applicant: 
for membership in the Society. All applications for membership are to be sent to the Secretary and the names of app 
eants and their references shall be printed in the next issue of the Journal of the Society or sent to the members ' 
other approved manner as ordered by the Council. When replies are received from references, the Candidate’s applice- 
tion shall be submitted to and acted upon by the Committee on Admission and Advancement as soon as possible. 

When the Committee on Admission and Advancement has acted favorably upon a Candidate’s application a 
assigned his grade, the Council shall vote upon the election of the proposed Candidate for membership by letter ballot 
During the past month, 53 applications for membership have been received and the names of these men and the 
sponsors are published in the following list. ee 

Members are requested to scrutinize the list with care. The Committee on Admission and Advancement, and in tu: 
the Council, urge members to assume their share of responsibility of receiving these candidates into membership 
advising the Secretary promptly of any whose eligibility for membership is in any way questioned. 

All correspondence in regard to such matters is strictly confidential, and is solely for the good of the Society, whi' 
it is the duty of every member to promote. 

‘ Unless objection is made by some member by June 10, 1946, these candidates will be balloted upon by the Counc 
Those elected to membership will be notified by the Secretary immediately after election. 


ALLEN, CHARLES G., Engr., Bryant Heater Co. Proposers: Bopinus, WILLIAM S., Branch Mgr., Carrier Corp. PR 


John Richmond, J. M. Black. SeconpeRs: N. H. Hall, posers: A. G. Stout, Henry Lauterbach, Jr. SECONDERS 
W. R. Teller. = H. E. pt a ~ SE ey 
ALLEN, RoBErT F., Engr., Carrier Corp. Proposers: D. D. ONEBRAKE, JOHN H., Asst., J. Dona <roeker. >ROPOSERS 

Wile, J. H. Carpenter. SECONDERS: y. P. Stewart, W. S. i rn oa R. C. Chewning. Seconpers: T. E. Tayo 

Recsseune. : r BROWN, DONALD A., Vice-Pres., Texas Engineering \ 
ALLEN, WILLIAM W., JR., Branch Mgr., Owens-Corning Inc. Proposers: A. F. Barnes, R. F. Taylor. SEcoNpDeR 

Fiberglas Corp. PRoposERS: R. E. Gorgen, Lyman Gross. D. S. Cooper, W. E. Long. f : 

Seconpers: J. E. Haines, H. C. Mills. Burr, L. R., Chief Engr., Kold-Hold Manufacturing © 
ALLISON, H. H., Specification Engr., United Rexall Drug PROPOSERS: William Goodman, L. J. Crisman. Sco 

Co. Proposers: Maron Kennedy, Art Theobald. Spconp- ers: C. H. Reynolds,* C. K. Davis.* 

ers: R. A. Lowe, A. J. Horn. Capps, EpGaR L., Comm’! Sales Mgr., R. F. Trant, | 
ATKINSON, Russet. R., Central Supply Co. PRoPosERs: Proposers: R. C. Thomas, W. H. Webster, Jr. Secu NDER 

G. H. Risley, E. A. Murhard. Seconpers: J. B. Banks, J. L. Grigg, J. F. Reynolds. (Reinstatement & A vane 

E. W. Neubauer. ment) 
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WASHINGTON—March 13. Subject: Fan Sound © eye\ 


search, American Blower Corp. An additional f. ity), 
of the evening was the showing of a movie fea’ :rin, 
the Bell Telephone orchestra with Donald Voc. he. 
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pyans, Davip A., Engr., National Tube Co. Proposers: 
r. M. Dugan, E. 8S. ‘tower. SECONDERS: W. H. Bateman, 
Van A. Keed, Jr. 

FRANKHOUSER, ELMER V., Supt. of Power, Radio Corpora- 
tion of America. Pkoposers: S. E. Piewes, L. P. Hynes. 
SECONDERS: Edwin Elliot, M. G. Kershaw. 

GarDNER, C. ROLLINS, Vice-Pres., Martyn Brothers, Inc. 
Proposers: A. B. Ullrich, Jr., L. S. Gilbert. SECONDERs: 
p, N. Vinther, R. K. Werner. (Advancement) 

Grim, FREDERICK, Service Engr., Hajoca Corp. PROPOSERs: 
F. L. Doering, L. A. Bernert.* SECONDERS: J. W. White- 
ride,* C. L. Overstreet.’ 

Guy, JoHN A., Htg. & Plbg. Engr., Saver Co., Inc. Pro- 
posers: M. R. Hamlin, Thomas Aitken. SECONDERs: 
H. R. Allonier, R. W. Pirrung. 

Harris, Ropert C., Sales Engr., Minneapolis-Honeywell 
Regulator Co. Proposers: K. R. Maganell, M. J. Olson. 
SECONDERS: B. G. Peterson, C. A. Carter. 

HoLLINGWORTH, CHARLES E,, Gen. Mgr., Baker Ice Ma- 
chine Co., Inc. Proposers: A. J. Hess, M. C. Greiner. 
SeconDERS: R. A. Lowe, R. M. Storms. 

HopPpIN, CHARLES A., Sr., Mgr., Sales Engrg. & Research, 
Laclede Gas Light Co. Proposers: D. J. Fagin, M. A. 
Disney. SECONDERS: C. H. Burnap, H. C. Sharp. 

Hutt, JoHN J., Asst. Service Mgr., The Bridgeport Gas 
Light Co. Proposers: F. F. Equi, J. R. Smak. SEconp- 
ers: E. R. Clement, Sr., R. M. Toucey. 

Jackett, LYNN H., Engr., McGeorge, Hargett & Associates. 
Proposers: L. E. Slawson, R. L. Byers. SECONDERs: 
T. D. Dravage, E. W. Gray. 

Jackson, Ropert O., Sales Engr., Jackson Engineering Co. 
Proposers: S. E. Fenstermaker, Jr., C. H. Hagedon. 
SecoNnDERS: R. H. Janitz, H. V. Alexander. 

JAHN, WILLIAM E., Instructor, University of Minnesota. 
Proposers: A. B. Algren, F. B,. Rowley. SECONDERs: 
H. C. Mills, R. C. Jordan. 

JENKINS, RAYMOND L., Cons. Mech. Engr. Proposers: R. F. 
Taylor, C. C. Quin. SEcoNpDeERS: D. M. Mills, I. A. Naman. 

JOHNSON, RAYMOND L., Asst. Hd., Research Dept., Young 
Radiator Co. Proposers: F. H. E. Weil, E. H. Stempel. 
SeconDERS: W. E. Rheault, H. F. Brinen. (Advancement) 

Jones, CHARLES D., Mgr., Charles D. Jones & Co. PRo- 
posers: D. M. Allen, P. C. Leffel. Seconpers: S. L. 
Furber, W. A. Reichow. 

KLINE, FRANCIS L., Gas Engr., Iowa Power & Light Co. 
Proposers: R. K. Smith, B. E. Landes. SEconpeERS: C. A. 
Wheeler, W. W. Stuart. 


Lewis, HAROLD H., Partner, Gicske Sheet Metal Co. 
posers: L. P. Heaven, R. B. Mason. SECONDERS: 
Clegg, P. C. Leffel. 

LUBINSKY, RICHARD G., Mgr., Fan & Blast Coil, The Trane 
Co. Proposers: R. H. Anderegg, R. N. Trane. SECONDERs: 
S. G. Swisher, L. W. Hessler. 

Lucey, Ray E., Mgr., Prod. Engrg. Dept., The Trane Co. 
Proposers: R. H. Anderegg, R. N. Trane. SECONDERs: 
S. G. Swisher, L. W. Hessler. 

LUNDBERG, OLoF A., Htg. Contractor. Proposers: Leo 
Hungerford, R. J. Peterson. SeconperRs: J. B. Venneman, 
R. A. Lowe. 

MANDELL, LEONARD, Owner, 
posers: W. H. Jones, A. L. Hesselschwerdt, Jr. 
ers: James Holt, J. R. B. Mallik. 

MANDELL, Louis D., Jr., Asst. Sales Mgr., C. A. Dunham 
Co. Proposers: O. J. Prentice, C. M. Brigham. SEcOND- 
ers: C. A. Thinn, W. C. Zingheim. 


PRo- 
Car! 


Heataf Engineering. Pro- 
SECOND- 


MILLER, ORVILLE, Jr., Sales Engr., Owens-Corning Fiber- 
glas Corp. Proposers: A. O. May, J. S. Locke. SECOND- 
ERS: C. M. Burnam, Jr., Harry Himelblau. 

Moopy, WILLIAM D., Vice-Pres., Barber Plumbing Co., Inc. 
Proposers: A. F. Barnes, G. J. Collins. SECONDERS: D. M. 
Mills, B. F. Fisher. 

NACHLAS, OTTO M., Partner, Ben Cash & Co. PROPOSERS: 
J. A. Walsh, C. L. Boehler. SECONDERS: Norman Way, 
W. J. Way. 

PENDLETON, Morris E., Dist. Mer., Armstrong 
PROPOSERS: Herman Seelbach, Jr., S. W. Strouse. 
ONDERS: D. J. Mahoney, S. M. Quackenbush. 

PoGugE, Rocer B., Mech. Engr., Samuel R. Lewis. PRo- 
POSERS: S. I. Rottmayer, S. R. Lewis. SECONDERS: E. P. 
Heckel, R. W. Shields. 

POWITZKY, CALVIN E., Asst. Mgr., Jamar-Olmen Co. PRo- 
PoOsERS: C. L. Boehler, J. A. Walsh. SECONDERS: C. W. 
Ellis, D. M. Mills. 

RINGQUIST, CLARENCE L., Air Cond. Dept. Mgr., The Trane 
Co. Proposers: R. H. Anderegg, R. N. Trane. SECOND- 
EkS: S. G. Swisher, L. W. Hessler. 

SALE, GORDON N., Supvsr., Dominion Oxygen Co., Ltd. 
POSERS: W. A. Duncan, R. J. Anderson. SECONDERS: 
Price, E. A. Creswick. 

SAUNDERS, M. G., JR., Scheduling Engr., The Bahnson Co. 
PROPOSERS: Arvin Page, James Marshall. SECONDERS: 
Karl Selden, Jr., E. S. deWitt. 

SCHULTZ, CLYDE W., Mgr., Htg. Dept., Crane Co. PRo- 
POSERS: B. G. Peterson, D. D. Williams. SECONDERS: C. A. 
Carter, W. J. Hartwig. 

ScuRLocK, ULVAN M., Owner, Bill Scurlock Air Condition- 
ing & Heating Service Co. Proposers: M. M. Rivard, 
David Caleb. SECONDERS: Gustav Nottberg, Henry Nott- 
berg, Jr. 

Simpson, JOHN A., Archt. Proposers: F. T. J. Miller, 
R. C. Thomas. SEcONDERS: W. H. Webster, Jr., J. L. 
Grigg. 

SODERBORG, G. LLoypD, Sr., Mgr., Engineering Sales Co. Pro- 
POSERS: G. C. Campbell, R. C. Brown. SECONDERS: E. V. 
Gritton, D. R. Wilde. 

STEVENSON, DANIEL B., Jr., Engr., Newcomb & Boyd. Pro- 
POSERS: H. K. McCain, S. W. Boyd. SeEcoONpDERS: F. W. 
Bull, W. J. McKinney. 

TAPPEN, MELVIN M., Sales Engr., Johnson Service Co. PRo- 
POSERS: C. A. Wheeler, R. K. Smith. SecONDERS: Perry 
La Rue, W. W. Stuart. 

7; HOMAS, RALPH C., Pres., Thomas Air Conditioning, Inc. 
PRoPOsERS: W. H. Webster, Jr., W. J. Gorsuch. SECOND- 
ERS: J. F. Reynolds, J. L. Grigg. 

WARNER, JENNINGS B., Naval Archt., Norfolk Naval Ship- 
yard. Proposers: W. J. Gorsuch, K. E. Beisel. SECOND- 
ERS: W. H. Webster, Jr., R. C. Thomas. 

WELTER, GUSTAVE, Vice-Pres., The Bigelow Co. 
Winfield Roeder, J. R. Smak. SeEconpERs: A. J. 
W. A. Johnson. 

WILDER, FRANK B., Student, M.I.T. Graduate School. Pro- 
POSERS: A. L. Hesselschwerdt, Jr., James Holt. SECOND- 
ERS: W. H. Jones, J. R. B. Mallik. 

WILL, HAROLD C., Mgr., Air Cond. Div., J. A. Walsh & Co. 
PrRoposerRS: J. A. Walsh, C. L. Boehler. SpEconpers: B. P. 
Fisher, D. M. Mills. 

Woop, Frep C., Mgr., Air Cond. Dept., York Corp. Pro- 
POSERS: J. R. Hertzler, V. T. Kartorie. SECONDERS: E. R. 
Walsh, Jr., S. F. Nicoll. (Advancement) 


Cork Co. 
SEc- 


PRO- 
L. M. 


PROPOSERS : 
Lawless, 


*Non-Member 


CANDIDATES ELECTED 


In the past issues of the Journal of the Society the names of the following men were listed as Candidates for 
Membership. The membership grade of each Candidate has been assigned by the Committee on Admission and Advance- 
ment and balloted upon by the Council. We are now instructed by the Council to post herewith, as required by Art. 
B-III, See. 8, of the By-Laws, the following list of candidates elected: 


Members 


ACKER, CHARLES B., Mech. Engr., U. S. Naval Air Station, 
Pensacola, Fla. 

AKERMAN, JOSEPH R., Hd., Htg. & Air Cond. Dept., Mil- 
waukee School of Engineering, Milwaukee, Wis. (Ad- 
vancement) 

ANDERSON, Witu1aM T., Jr., Dir. of Research, Hanovia 
Chemical & Manufacturing Co., Newark, N. J. 
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BarFus, Lou!ts, Vice-Pres., Sarcotherm Controls Inc., New 
York, N. Y. 

Becuir, NICHOLAS Y., Asst., Refrig. Dept., Volkart Broth- 
ers, Calcutta, India. 


BERTRAND, GEORGE F., Sales Engr., Sheffler-Gross Co., 
Philadelphia, Pa. (Advancement) 

Bovay, Harry E., Jr., Cons. Engr., Houston, Texas. 

BRINEN, Howarp F., Research Engr., Young Radiator Co., 


Racine, Wis. 
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masa, E.uis M., Equip. Dvipt. Engr., York Corp., York, 
a 


CONNELL, Lioyp L., Tech. Dir., Stoker Manufacturers 
Assn., Chicago, Ill. ° 

Conway, RICHARD W., Sales Engr., The H. B. Smith Co., 
Inc., New York, N. Y. 

FRAMBACH, FREDERICK S., Engr., The Bahnson Co., 
Winston-Salem, N. C. 

GARRARD, WALTER M., Garrard, Sudderth & Seat, Atlanta, 
Ga. (Reinstatement) 

GRAHAM, WILLIAM F., Engrg. Dept., Imperial Iron Corp., 
Ltd., Toronto, Ont., Canada. 

GrimM, J. M., Mgr., Crane Co., Columbus, Ohio. 

HARRIS, HAROLD R., Sales Engr., H. R. Harris Co., Minne- 
apolis, Minn. 

HEITMAN, JOSEPH G., Chief Engr., R. B. Hayward Co., 
Chicago, Ill. 

Hickox, MALCOLM, Air Cond. Engr., G. C. Murphy Co., Me- 
Keesport, Pa. 

HOFMEISTER, HaRotp J., Engr., Columbus Air Conditioning 
Corp., Columbus, Ohio. 

HOSMAN, Paut S., Sales Engr., Mechanical Heat & Cold, 
Ine., Detroit, Mich. 

— SIDNEY J., Mgr., Thermotank Ltd., Middlesex, Eng- 
and. 

JORDAN, FRANK W., Mer., Air Cond. Div., Westinghouse 
Electric Corp., Los Angeles, Calif. 

KERN, CHARLES J., Mgr., Control Engrg. & Service, Warren 
Webster & Co., Camden, N. J. 

KINCAIDE, M. C. Detroit, Mich. (Reinstatement) 

KITCHEN, FRANCIS A., Pres., American Warming & Venti- 
lating Co., Cleveland, Ohio. (Advancement) 

LAMBERT, THOMAS A., Norfolk Naval Shipyard, Portsmouth, 


Va. 

Lees, W. D., Edmonton, Alta., Canada. (Reinstatement) 

LORENZI, Ropert J., Research Engr., John B. Pierce Labora- 
tory of Hygiene, New Haven, Conn. 

Lyon, JAMES P., Sales Repr., Thatcher Furnace Co., Gar- 
wood, N. J. 

MCARDLE, FRANCIs E., Sr., Engr., Reconstruction Finance 
Corp., Washintgon, D. C. 

MILLS, DoreMus L., Dvipt. Engr., Revere Copper & Brass, 
Inc., Rome, N. Y. (Advancement) 

Murpny, Tom O., Gen. Supt. & Pres., The T. O. Murphy 
Co., Oberlin, Ohio. 

REILLY, B. B., Engr., Dravo Corp., Pittsburgh, Pa. 

RusH, MERLE K., Sales Engr., Hucker Sales Co., Philadel- 
phia, Pa. 

SHUSTER, WILBUR W., Cons. Engr., Wm. E. Bodenstein & 
W. W. Shuster, Cincinnati, Ohio. 

SIGNOR, Cart W., Engr., The Detroit Edison Co., Detroit, 


ich. 
Snow, Davin, Engr., David Snow Co., New York, N. Y. 
Stokes, Tuomas A., Air Cond. Engr., Mehring & Hanson 
Co., Washington, D. C. (Reinstatement & Advancement) 
STREETER, VICTOR L., Civil & Mech. Engr., Armour Research 
Foundation, Chicago, III. 


Associate Members 


ALLEN, Roy H., Owner, Allen Copper Coil Co., Seattle, 
Wash. 

BaGul, A. R. M., Service Engr., Anglo-Iranian Oil Co., Ltd., 
Abadan, South Iran. 

BAKER, RUSSELL A., Branch Mer., Minneapolis-Honeywell 
Regulator Co., Syracuse, N. Y. 

BuURNHAM, Haro.p T., Owner, Zanesville, Ohio. 

Davis, Witson L., Sales Engr., American Blower Corp., 
South Bend, Ind. 

DonERTY, RAYMOND S., Sales Mgr., Taco Heaters Inc., New 
York, N. Y. 

Eck, MELVIN C., Sales Engr., Bryant Heater Co., Cleveland, 
Ohio. 

EDELMAN, Hersert W., Mer., Purchasing Dept., Baker 
Manufacturing Co., Omaha, Nebr. 

EMMETT, JAMES, Jr., Gen. Sales Megr., James P. Marsh 
Corp., Chicago, Il. 

FarrcLoucn, Roy J., Mer., Htg. Dept., Crane Co., Salt Lake 
City, Utah. 

FERGUSON, WALLACE N., Canadian Industries Ltd., Mon- 
treal, Que., Canada. 

FiTrzstMons, RosBert H., Dist. Mgr., Trane Co. of Canada, 
Ltd., Toronto, Ont., Canada. 

Goprrey, Georce A., Sales Engr.. The A. R. Williams 
Machinery Co., Vancouver, B. C., Canada. 

Gorprer, Forrest S., Mech. Designer, Malcolm B. Nicholls, 
Cincinnati, Ohio. 
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GREATOREX, JOHN E., Htg. & Vent. Engr., Ministry of © \y¢) 
& Power, London, England. 

GRIMMER, RICHARD A., Designer of Air Cond., Htg., 
Equip., Fort Worth, Texas. 

HAYES, WILLIAM G., Owner, Hayes Distributing Co., | 
mouth, Va. 

HELLEKSON, OWEN H., Sales Engr., Minneapolis-Hone . w.: 
Regulator Co., Hartford, Conn. 

HIRATSUKA, SHIGEKI, Designer & Draftsman, Meyer, S 
& Jones, Inc., New York, N. Y. 

HOPKINS, RODNEY, Engr., Marathon Paper Mills of Ca» ads 
Toronto, Ont., Canada. 

Hurst, FLoyp G., Design Engr., P. C. Hartman Co., No; 
folk, Va. 

HUTCHINSON, IRA B., Sales Engr., Frank Prox Co.., ( 
bus, Ohio. 

LOVENBERG, ALBERT M., Application Engr., Consol) Jated 
Engineers, Inc., Springfield, Mass. 

LYTLE, WILLIAM T., Hercules Powder Co., Lawrence, \ an: 

MacKay, Harotp J., Field “Engr., Surface Comb 
Corp., New York, N. Y. 

MaJsor, LEONARD F., Partner, Major Heating Co., Det: 


Mich. 

MANDT, ROBERT D., Research Asst., Case School of Applic 
Science, Cleveland, Ohio. 

MARSHALL, JAMES W., Engr., Natkin & Co., Houston, Texas 

— — O., Owner, George E. Mead Co., Seatt) 

ash. 

Murray, GEORGE F., Htg. Inspector, City of Hartford, Hart 
ford, Conn. 

PARSONS, LEONARD D., JR., Passman Equipment Co., Mor 
roe, La. (Reinstatement) 

PATRICK. ARTHUR L., Htg. & Plbg. Contr., Auburn, N. Y 

PERRY, CHARLES E., Mer. & Sales Engr., B. F. Sturtevan 
Co., Kansas City, Mo. 

PETERS, CHARLES J., Pres., Building Service Co., Inc., Balti 
more, Md. 

PINTER, JOSEPH L., Industrial Instruments, Inc., Jersey 
City, N. J. (Reinstatement) 


RALSTON, ERNEsT E., Partner, D. M. Allen Co., Kansas Cit) 


0. 

REYNOLDS, CLIFFORD M., Shop Foreman, Mountain Fue 
Supply Co., Salt Lake City, Utah. 

SEELBACH, WILLIAM R., Bryant-Seelbach Co., Buffalo, N. \ 
(Reinstatement) 

SHAVER, CHARLES W., Jr., Assoc., Charles W. Shaver 
Architects, Salina, Kans. 

SmiTH, Hartey H., Mer., Govt. Dept., United States Radia 
tor Corp., Washington, D. C. 

SmitH, Owen J., Assoc., Verne Simmonds Co., Omaha 
Nebr. (Reinstatement) 

STEPHENSON, JAMES H., Sales Engr., Johnson Service ( 
Milwaukee, Wis. 

Stotrz, Ropert B., Marietta, Ga. (Reinstatement) 

Tait, ANDREW, Darling Brothers Ltd., Toronto, Ont 
Canada. 

TsrRaK, Harac H., Engr., Roberto Zander, Buenos Aires 
Argentina, S. A. ; 
Tuck, Rosert G., Engr., International Sales Co., San Frar 

cisco, Calif. 
VrruLts, ConraD M., Secy., C. W. Johnson, Inc., Chicag 
Tl. 
WAGONER, KENNETH J., Engr., Albert Kahn, Associate? 
Architects & Engineers, Inc., Detroit, Mich. ; 
Warp, ArRNotp R., Sales Engr., Johnson Furnace Co., Ka’ 
sas City, Mo. 

Wo ttirik, Hewce V., Hd., Htg. & Vent. Dept., A. B. Gustav 
berg Fabriker, Gustavsberg, Sweden. 

Woopson, JaMEs W., Owner & Chief Engr., Woodson Heat 
ing Co., Detroit, Mich. 5 

Wricnt, Paut H., Sales Engr., Minneapolis-Honeywe' 
Regulator Co., Denver, Colo. 


Junior Members 


JACKSON, JAMEs W., Sales Engr., Jackson Engineering ‘ 
Indianapolis, Ind. 

Martin, R. J. Westey. Draftsman, Imperial Iron | 
Ltd., Toronto, Ont., Canada. 

OSTERMEIER, DONALD E., Elec. Mate, U.S.S. Brow 
Diego, Calif. 

Wrkorr, WALTER R., Test Engr., Pratt & Whitney Aircraft 
East Hartford, Conn. 

Younc, FRANK R., Application Engr., Coastal Equipme" 
Co., Houston, Texas. 


‘orp 
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B. M. Woops. 


One Year: C. 
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f W. J. McKinney 
Milner Noble 

T. R. Walker 
E. J. Richard 

L. A. Teasdale 
W. H. Grant, Jr 
W. Johnson 
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B. Supple 
E. Triggs 
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i.J. Ryan 





..E. P. Klages 
.. T. Gessell 
J. W. James 
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J. P. Fitzsimons 





WV. B. Morrison 






R.E Le tiche 
W. McElgin 
lr. F. Rockwell 
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B. L. Evans 


D. M. Mills 

Art. Theobald 
J.T. Young, Jr. 
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H. R. Limbacher 


E. W. Gifford 





first Vice-Presiden 
Second Vice-President 
TrEGSUTOET ..--++4 
SecretQTy .«.-++e 
Technical Secretary 


Rrecutive—C.-E. A. Winslow, Chairman; 


Finance—B. M. Woods, Chairman; E. 
Meetings—L. T. Avery, 





“HAPTER DELEGATE 
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termay Seelbach, Jr 


M. ASHLEY, L. T. AVERY, 


Council Committees 


C. M. Ashley, W. A. 


Chairman; F. W. 






CHAPTER DELEGATES COMMITTEE 


Madison Ave., New York 10, N. Y. (Tel.: AShiand 4.0291) 


J. Orrngen 


B. M. Woops 
G. L. Tuve 
. COLLINS, JR. 
HUTCHINSON 
CarRL H. FLNK 


atereo J. OFFNER, Chairman B. M. Woops, Vice-Chatrman 


Three Years: E. G. Carrier, F. W. HutTcuHInson, R. A. SHERMAN, 
M. S. WUNDERLICH. 
Two Years: W. A. DANTELSON, H. R. Roru, Ernest SZEKELY, 


L. E. Seevey, G. D. 


G. Carrier, L. E. Seeley. 
Hutchinson, E. N. 


Membership—G. D. Winans, Chairman; H. R. Roth, M. S. Wun- 


Standarda—FErnest Szekely,. Chatrman: G I,. Tuve. R. A. Sherman 





CHAPTER 





Advisory Council 


C.-E. A. Winslow, Chairman; Homer Addams, M. F. Blankin 
W. H. Carrier, S. E. Dibble, S. H. Downs, W. H. Driscoll, E. O 
Eastwood, W. L. Fleisher, H. P. Gant, F. E. Giesecke, E. Hok 
Gurney, L. A. Harding, H. M. Hart, C. V. Haynes, E. Vernon 
Hill, John Howatt, W. T. Jones, D. D. Kimball, G. L. Larson 
S. R. Lewis, J. F McIntire, F. B. Rowley and A. C. Willard 





Special Committees 


Admtssion and Advancement cS & B. Hotchkiss, Chatrmean 
(one year); E. L. Crosby (two years); E. R. Queer (three 
years). 

Chapter Relations: F. C. McIntosh, Chairman; F. L. Adams 
D. M. Allen, C. B. Gamble, C. S. Koehler A. B Madden 
T. D. Stafford, R. F. Taylor 

Constitution and By-Laws: W. T. Jones, Chairman; S. H. Downs 
H. E. Sproul! 

F. Paul Anderson Award: B. M. Woods, Chairman; R. H. Car 
penter, W. H. Driscoll, E. O. Eastwood, F. E. Giesecke 

Guide Publication: T. F. Rockwell, Chairman; R. C. Cross, R. 8 
Dill, C. F. Kayan, B. H. Jennings, A. B. Newton. G H. Tuttle 
W. M. Wallace, II, C. P. Yaglou, Cyril Tasker, Ex-Officio 

Housing Society Offices and Laboratory: E. N. McDonnell, Chatr 
man; M. F. Blankin, L. E. Seeley, A. E. Stacey, Jr., G. L. Tuve 
T. H. Urdahl, B. M Woods 

Publication: W. E. Heibel, Chairman (one year); J. C. Fitts (two 
years) ; John A. Goff (three years) 

Research Fund Raising: A. C. Willard. Chairman; W. L. Fleisher 
E. Holt Gurney, E. N. McDonnell, J. H. Walker, B. M. Woods 

To Cooperate with Other Professional Societies: M. C. Giannini 
Chairman; Albert Buenger, H. O. Croft, J. D Falvey. EF. W 
Gray, F. A. Leser. W. H. Old, T. T. Tucker 
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ALTERNATE 


A. I. Brown 

A. W. Edwards 
A. J. Lawless 
J. 8S. Burke 

F. W. Kolb 

O. J. Prentice 
T. R. Davis 


R. B, Mason 
R. E. Moore 
Cc. W. Larson 


F. R. Bishop 
B. F. McLouth 
W. Salter 


n 


W. A. Sherbrooke 
K. W. Selden, Jr 
A. B. Ullrich 

J. E. Wilhelm 
F. X. Loeffler 

E. G. Spall 
J. D. Kroeker 
M. C. McLennan 
R. D. Touton 

D. W. Loucks 

L. M. Hook 

Ralf Toensfeldt 
J. A. Walsh 

t. A. Lowe 

D. R. Wilde 

W. H. Littleford 
C. H, Pesterfield 


M. W. Bishop 
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REPRESENTATIVE ALTERNATI 


ATLANTA L. F. Kent T. T. Tucker 
CENTRAL NEW YorK W. H. Carrier J. W. Stevens 
CENTRAL OHIO H. R. Allonier J. D. Slemmons 
CINCINNATI A. W. Edwards E. J. Ri urd 
CONNECTICUT H, E. Adams J. H. Smart 
DELTA W. H. Grant, Jr J. S. Burke 
GOLDEN GATE 0. W. Johnson F. W. Kolb 
ILLINOIS J. 8. Locke O. J. Prentice 
INDIANA G. B. Suppl Ferdinand Jehle 
IOWA F. E. Triggs 


KANSAS CITY 
MANITOBA 
MASSACHUSET 
MEMPHIS 
MICHIGAN 
MINNESOTA 
MONTREAI 
NEBRASKA 
New York 


NORTH CAROLI 


NortTH TEXAS 
NORTHERN O1 
OKLAHOMA 
COONTARKI 
OREGON 
PACIFIC Nort! 
PHILADELPHIA 
PITTSBURGH 


Rocky Mount 


S. L. Furber R. B. Mason 

Fr. T. Ball R. E. Moore 
TS C. W. Larson D. M. Archer 

kr. F. Connell F. R. Bishoy 

F’. W. Legler 

Leo Garneau S. W. Salter 


R. B. Saxor 


H. J. Ryan W. A. Sherbrooke 
NA F. E. P. Klages K. W. Selden, Jr 

E. T. Gessell A. B. Ullrich 
{10 D. L. Taze R. L. Byers 

G. T. Doncee!l F. X. Loeffler 

V. J. Jenkinsor D. A. Stott 

W. B. Morrison J.D. Kroeker 
1WEST R. E. LeRiche M. C. McLennan 


H. B. Hedges I 

E. H, Riesmeyer, Jr | 
AIN Fred Jansse! L. M. Hook 
I 


St. Lovis lialf Toensfeldt L. Evans 
Soutn Texas D. M. Mills J. A. Walsh 
SOUTHERN CALIFORNIA Art. Theobald R. A. Lowe 

UTAH J.T. Young, Jr D. R. Wilde 
WASHINGTON, D. C F. A. Leser W. H. Littleford 
WESTERN MICHIGAN Cc. H. Pesterfield H. R. Limbacher 
WESTERN New YorK =. W. Strouse Roswell Farnham 


WISCONSIN 


M. W. Bishop E. W. Gifford 
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Committee on Research 


ASHVE Research Laboratory: 7218 Euclid Ave., Cleveland 3, O. 
(Tel.: EXpress 6161) 


L. P. SAUNvEKS, Chairman; T. 5, Soe Vice- Cate) 
Crrit TASKER, Director of Ba: A. . FYeLDNER, Er-O 


Three years: L. N. Hunter, C. O. Mackey, R. D. Mapison, L. G. 
Miuuer, L. P. SAUNDERS. 


Two years: R. M. Conner, JoHN A. Gorr, F. W. HutTcHINsON, 


R. K. THULMAN, W. E. ZIEBER. 


One year: C. M. ASHLEY, F. E. Guesecke, F. C. McInrosn, G. L 
Tuve, T. H. URDAHL. 


Executive Committee: L. P. SAUNDERS, Chairman ; T. H. Urnpaw t, 


Vice-Chairman; L. N. Hunter, G. L. Tuve, W. E. Zreper. 


Officers of Local Chapters 


Atlanta: Organized, 1937. Headquarters, Atlanta, Ga. Meets, 
First Monday. President W. J. McKinney, Rm. 714, 101 Marietta 
St. Bldg., Atlanta 3. Secretary, H. King McCain, 615 Trust Co. 
of Georgia Bldg. 


Central New York: Organized, 1944. Headquarters. Syracuse, 
N. Y¥. President, C. M. Ashley, 300 S. Geddes St., Syracuse 1. 
Secretary, F. E. Hockensmith, 400 N. Midler Ave., »)racuse. 


Central Ohio: Organized, 1944. Headquarters, Columbus, Ohio 
Meets, Third Monday. President, H. R. Allonier, 101 “. High St 
Columbus 15. Secretary, W. J. Myler, Jr., P.O. Box 267, Colum- 
bus 16. 


Cincinnati: Organized, 1932. Headquarters, Cincinnati, Ohio 
Meets, Second Tuesday. President, E. J. Richard, 2137 Reading 
Rd., Cincinnati 2. Secretary, H. K. Jennings, 1639 Union Trust 
Bidg., Cincinnati 2 


Connecticut: Organized, 1940. Headquarters, New Haven, 
Conn. President, P. D. Bemis, 36 Pearl St., Hartford 3. Secre- 
tary, Winfield Roeder, 405 Temple St., New Haven. 


Deita: Organized, 1939. Headquarters, New Orleans, La. Meets, 
Second Tuesday. President, W. H. Grant, Jr., 209 Vincent Bidg., 
oe ae 12. Secretary, J. 8S. Burke, 317 Baronne St., New 

rleans 9. 


Golden Gate: (Crganized, 1937. Headquarters, San Francisco, 
Calif. Meets, First Wednesday. President, R. B. Holland, 420 
Market St., San Francisco 11. Secretary, F. W. Kolb, 598 Monad- 
nock Bldg., San Francisco 5. 


Illinois: Organized, 1906 Headquarters, Chicago, Ill. Meets, 
Second Monday. President, Oliver J. Prentice, 450 E. Ohio St., 
Chicago 11 Secretary, C. M. Burnam, Jr., Room 1605, 6 N. 
Michigan Ave., Chicago 2 


Indiana: Organized. i943. Headquarters, Indianapolis, Ind. 
Meets, Fourth Friday. President, G. B. Supple, Architects and 
Builders Bldg., Indianapolis. Secretary, T. R. Davis, 1311 N. 
Drexel Ave., Indianapolis 1. 


lowa: Organized, 1940. Headquarters, Des Moines, Ia. Meets, 
Second Tuesday. President, B. E. Landes, 1603 47th St., Des 
Moines 10. Secretary, C. A. Ww heeler, 511 Fifth Ave., Des Moines. 


Kansas City: Organized, 1917. Headquarters, Kansas City, Mo. 
Meets, First Monday. President, S. L. Furber, 7429 Forest Ave., 
Kansas City 5. Secretary, H. E. Gould, 1800 Baltimore, Kansas 
City 8. 


Manitoba: Orgxunized, 1935. Headquarters, Winnipeg, Man. 
Meets, Third Thursday. President, F. T. Ball, 324 Main St., 
Winnipeg. Secretary, D. S. Swain, 27 Fawcett Ave., Winnipeg. 


Massachusetts: Organized, 1912. Headquarters, Boston, Mass. 
Meets, Third Tuesday. President. D. M. Archer, 143 Federal St., 
Boston 10. Secretary, A. Ehrenzeller, 23 Parklawn Rd., Boston 32. 


Memphis: Organized, 1944. Headquarters, Memphis, Tenn. 
Meets, First Monday. President, T. J. O’Brien, 1030 Exchange 
Bldg., Memphis. Secretary, A. T. Bevil, 1521 Waverly Ave., 
Memphis 6 


Michigan: Organized 1916. MHeadq' rters, Detroit, Mich. 
Meets, First Monday after 10th of munth. President, R. F. 
Connell, 1500 United Artists Bldg., Detroit 31. Secretary, A. E. 
Knibb, 1002 Maryland Ave., Detroit 30. 


Minnesota: Organized. 1918. Headquarters, Minneapolis, Minn. 
Meets, First Monday. President, R. E. Gorgen, 2120 W. Cedar 
Lake Blvd. Secretary, O. L. Lilja, 5000 16th Ave. S., Minne- 
apolis 7. 





Montreal: Organ 1936. Headquarters, Montrea! ue 
sets Third Monday. ident, A. B. Madden, 1170 Beav:~ Hay 
Sa . Montreal, Que. hocretary, S. W. Salter, 910 New Birks ‘ldg 

on real. - 


Nebraska: Organized. 1940. Headquarters. Omaha Neb 
Meets, Second Tuesday. President, Henry Kleinkauf, 514 S114, 
St., Omaha 8. Secretary, Verne Simmonds, 2416 Va St 
Omaha 11. 

New York: Organized, 1911. Headquarters, New York, \. y 


Meets, Third Monday. President, W. A. Sherbrooke, 114 
St., New York 6. Secretary, Carl H. Flink, Room 3000, Mad 
ison Ave., New York 10. 


North Carolina: Organized, 1939. Headquarters, Durha: yf 
Meets, Quarterly. President, K. W. Selden, Jr., 701 | lers 
Bldg., Charlotte 2. Secretary, E. S. DeWitt, 1211 Com) ercig 
Bank Blidg., Charlotte. 


North Texas: Organized, 1938. Headquarters, Dalla Tex 
Meets, Third Monday. President, E. J. Stern, 701 Burt Bidg 
Dallas 1. Secretary, B. S. Foss, Jr., 401 Magnolia Bldg., I) \\as ) 


Northern Ohio: Organized, 1916. Headquarters, Clevelang 
Ohio. Meets, Second Monday. President, G. B. Priest« 10906 
Euclid Ave., Cleveland 6. Secretary, R. L. Byers, 448 Terming 
Tower, Cleveland 13. 


Oklahoma: Organized, 1935. Headquarters, Oklahoma (jr 
Okla. Meets, Second Monday. President, Earle W. Gray, Thi 
& Harvey Sts., Oklahoma City. Secretary, G. T. Doncee!, Okla 
homa Natural Gas Co., Oklahoma City. 


Ontario: Organized, 1922. Headquarters, Toronto, Ont. Meets 
First Monday. Acting President, V. J. Jenkinson, 117 Peter & 
Toronto 2B. Secretary, H. R. Roth, 57 Bloor St., W., Toront 
Ont. 


Oregon: Organized, 1939. Headquarters, Portland, Ore. Meets 
Thursday after First Tuesday. President, F. F. Urban, 67% 
S. W. Burlingame Ave., Portland. Secretary, E. R. Lokey, 12% 
N. W. Glisan St., Portland 9. 


Pacific Northwest: Organized, 1928. MenGquarters, Seattle 
Wash. Meets, Second Tuesday. President, D. C. Griffin, 717 
Lloyd Bidg., Seattle 1. Secretary, C. W. Finn, 702 Lioyd Bldg 
Seattle 1. 


Philadeiphia: Organized, 1916. Headquarters, Philadelphia, Pa 
Meets, Second Thursday. President, R. D. Touton, Ninth & 
Columbia Ave., Philadelphia. Secretary, F. H. Buzzard, 213 § 
Broad St., Philadelphia 


Pittsburgh: Organized, 1919. Headquarters, Pittsburgh, Pa 
Meets, Second Monday. President, L. S. Maehling, 778 Country 
Club Dr., Pittsburgh 16. Secretary, E. H. Riesmeyer, Jr., 231-3 
Water St., Pittsburgh 22. 


Rocky Mountain: Organized, 1944. Headquarters, Denver, Colo 
Meets, First Wednesday. President, F. L. Adams, P.O. Box ‘4 
Denver 1. Secretary, J. J. Johnson, 1010-17th St., Denver 


St. Louis: Organized, 1918. Headquarters, St. luis, M 
Meets, First Tuesday. President, W. J. Oonk, 4548 Red Bud Ave 
St. Louis 15. Secretary, W. A. Russell, 7918 Kingsbury Bivd 
Clayton 5, Mo 


South Texas: Organized, 1938. Headquarters, Houston, Tex 
Meets, Third Friday. President, J. A. Walsh, P. O. Box 17 
Houston. Secretary, D. M. Mills, Gray & Crawford, Houston 


Southern California: Organized, 1930. Headquarters, Los 
Angeles, Calif. Meets, Second Wednesday. President, Maron 
Kennedy, 5051 Santa Fe Ave., Los Angeles 11. Secretary, R. A 


Lowe, 3744 Potomac Ave., Los Angeles 16. 


Utah: Organized, 1944. Headquarters, Salt Lake City, Utah 
Meets, First Wednesday. President, H. G. Richardson 43 
Harvard Ave., Salt Lake City. Secretary, E. V. Gritton, - 
S. 15th East St., Salt Lake City. 


Washington, D. C.: Organized, 1935. Headquarters, W shing 
ton, D. C. Meets, Second Wednesday. President, W. H. Littiefore 
616 New York Ave., N. W. Secretary, J. N. Stewart, 6)°1-5-n¢ 

Cc. 


Pi. i W.. Washington 15, D. 


Western Michigan: Orgenizved, 193) Heatquarters ral 
Rapids, Mich. Meets. Second Monday. President, H. J. Metzger, 
137 E. Water St. Kalamazoo. Secretary, H. W. Wolters, 
Staples Ave., N. W., Kalamazoo 54. 


Western New York: Organized, 1919. Headquarters, Buffalo 
N. Y. Meets, Second Monday President, F. A. Moesel, °! _ 
St., Buffalo 3. Secretary, E. P. Heckel, Jr., 490 Broadway, But 
falo 4 


Wisconsin: Organized, 1922. Headquarters, Milwaukee, W% 
Meets, Third Monday. President, E. W. Gifford, 611 N. broat 
way, Milwaukee 2. Secretary, B. M. Kluge, 1236 So. 4°t2 © 
Milwaukee 14. 
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FOUIPMENT DEVELOPMENTS 


or your convenience in obtaining more information about 
ny of this equipment, see coupon on this page. Add the 
ew products and companies listed here to your Directory 
ection which you received in your January 1946 Heating, 
Piping & Air Conditioning and thus keep your records of 
mrces of supply up to date throughout the year. Single 
sterisk indicates equipment not listed in Directory Section; 
nuble asterisk equipment and manufacturer not listed. 


rmostatic Expansion 

alve Limits Pressure 

No. 3107—The “Thermo-Limit,” an automatic es- 

ansion valve for refrigeration systems which is de- 

igned to automatically limit evaporator or suction 

ressure, has been announced by Alco Valve Co., 865 

‘ingsland Ave., St. Louis 5, Mo. 

Made at present to apply in the field of smaller com- 
mercial  refrigera- 
tion, the device is 
said to eliminate 
heavy overload on 
the motor during 
the starting or pull- 
down period. In ad- 

{ dition to the reduc- 
tion of general 


cases smaller con- 
densing equipment 
can be installed, 
says the manufac- 
turer. 


“4 strain and wear on 
(ite the system, and less 
likelihood of burned 
2 out motors, in many 
. > 
ee 


. 


A small cartridge 
assembly consisting of a pressure-charged bellows, a 
valve push pin, and a spring partially take the place of 
he cage assembly in the more conventional valve. Exces- 
sive pressure built up in the low side of the system dur- 
ing the off cycle reacts on the cartridge bellows closing 
he valve when the predetermined evaporator pressure is 
reached. When the compressor starts, the valve re- 
ains closed until the evaporator pressure is reduced 
below the valve setting. As the pressure is further 
educed, the valve begins to open and gradually shifts 
from pressure control to the normal function of su- 
perheat control. 


Continuous Viscosimeter 


No. 3108*—A continuous viscosimeter, whose op- 
rational characteristics are said to represent a radi- 
al departure from the usual method of viscosity 

asurement, has been announced by Fischer & Por- 
er Co., 7346 County Line Rd., Hatboro, Pa. 

Instantaneous observations of viscosity values ex- 
isting in a moving fluid stream under full line pressure 
may be made. The device is available for simple in- 
licating, may be arranged for continuous recording 
on a 24 hr chart, or may be used to control fluid vis- 
cosity by means of automatic blending or heating. It 
is said to be particularly valuable for blending lubri- 
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cating oils and in the maintenance of constant fuel 
oil viscosity for improved oil burner operation. 
Basically the device is an adaptation of the flow rate 
measurement method, in which fluid passes verticall) 
upward in a conically tapered tube past a metering 
float, used in the company’s line of “Rotameters.” 


Wrought Iron Pipe Used in 
Railway Switch De-icer 


No. 3109—The successful use of wrought iron pipe, 
containing an electrical heating element, to prevent 
track switches from freezing, has been reported by 
the A. M. Byers Co., Clark Bldg., Pittsburgh 22, Pa. 

About 100 of these units, developed by engineers of 
the Cleveland Railway 
were used successfully during 
the last winter. The heating 
element, designed for 2000 
watts, 600 volts, uses the same 
power that is used to operate 
the transit system. It 
cased in a 1% in. wrought 
iron pipe approximately 11 ft 
in length. The unit runs par- 
allel to the full length of the 
switch, buried about a foot 
deep. Operating somewhat on 
the principle of radiant heat, 
the de-icer warms the area 
surrounding the switch so that snow is melted and ice 
is prevented from forming. 


Co., 


is en- 


New Thermostat Announced 


No. 3110—A new automatic thermostat, making use 
of many war-born developments, has been announced 
by Minneapolis-Honeywell Regulator Co., 2604 4th 
Ave., S., Minneapolis 8, Minn. 

Taking only the name “Chronotherm” from its pre- 
war predecessor, the instrument is the result of years 
of research and will supplant all prewar models. Not 
scheduled for production until early 1947 because of 
current material shortages and the urgent demand for 
the company’s standard products now in production, 


Heating, Piping & Air Conditioning, 
6 N. Michigan Ave., Chicago 2, Ill. 


Please ask the manufacturers to send me more informa- 
tion about the equipment mentioned under the following 
reference numbers in Equipment Developments and Re- 
cent Trade Literature. 


(Circle each number in which you are interested) 
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|the instrument nevertheless has been test-proy ny 
offer many advantages never before available 
the manufacturer. 

Time settings for day and night temperatur 
/set on a new quarter-hour interval scale. A ne) 
'bimetal element developed for the instrument < dp. 
| signed to assure accurate temperature control, a:id 
additional electrical mechanism is incorporat«d 
| prevent overshooting the day time temperatur. ge. 
| ting during the morning pickup. The clock is the 
'self-starting type, employing a low speed mo 
eliminate noise and can be adjusted by means of , 
external fingertip wheel. It is of the full face type fo, 
easy reading. A locking cover is also available 


‘Leak Detector for 
High Vacuum Systems 

No. 3111—For indicating and locating minute leak 
in high vacuum systems, the Westinghouse Electric 
Corp., has developed an electronic detector which is 
said to be capable of indicating the presence of cop. 
taminating substances in proportions as small as one 
part in several thousand. 

The device is a special application of the mass spec. 
| trometer, an electronic instrument that weighs and 
sorts out individual molecules of different gases. This 
lis accomplished by giving the molecules an electrical! 
charge and then shooting them at high speed down « 
curved tube. Along the sides of the tube are elec. 
tromagnets which guide the molecules so that onl 
|those of,a particular mass, or weight, are passed 
through an exit slit and are counted on a special 
‘recorder. The presence of a known gas can thus be 
determined, and for leak detection with this instrv- 
/ment, helium is used. 
| To test a vacuum system, the unit is attached to it 
and pumps are started to evacuate the air in the sys- 
| tem. A thin jet of helium gas is sprayed against each 
_ suspected location, or over the entire system. If there 

is no leak, the detector shows no reading, for normally 
there is no appreciable amount of helium in the at- 
mosphere, and hence there are no molecules of the 
| proper mass to actuate the recorder. Should the de 
by show a reading when the helium nozzle is h 
at a certain location, the operator knows that heliun 
is entering the system at that point. 





| 
| 
| 


Lagging Cement 

No. 3112**—A quick drying lagging cement, used 
extensively during the war on many marine applic 
tions, was developed by the Arabol Mfg. Co., 110 £ 
| 42nd St., New York 17, N. Y. 
Lagging materials, such as canvas, are submergeé 
in this cement and in a few mo 
ments become saturated. The 
material is then partially wrung 
out and is wrapped around pip 
ing, ducts, etc. After wrapping 
the material is smoothed ou! 
While drying it contracts and 








pulls itself around the covering 

Application of this material is 

said to eliminate one coat of 

paint as it acts as a sizing and, according to the man 
urface 


facturer, provides a smooth, fire retardant s 
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With chemical cleaning service 


To restore designed efficiency—to meet production schedules, and 
to maintain peak loads over long periods of time, leading plant 
engineers are relying more and more upon the Dowell chemical 
method of removing accumulated scale and sludge from heat- 
exchange equipment ‘ 


Dowell offers a complete service—including preliminary inspec- 
tion, scale analysis, and the preparation of proper chemicals to 
accomplish rapid cleaning. Dowell specialists bring with them 
adequate equipment to control every stage of the treatment. 
They do the job and they do it right! 


DOWELL INCORPORATED -¢« TULSA 3, OKLAHOMA 


Call the nearest Dowell office for a free estimate. Subsidiary of The Dow Chemical Company 
ak fi ‘“ —— New York « Philadelphia « Baltimore « Buffalo « Cincinnati « Cleveland « Chicago 
rer ard er copy of “More pe one! 2 — Detroit « St. Louis « Houston « Kansas City « Wichita « Pittsburgh 
ustry —new color booklet whic P eacre 8 ne Mt. Pleasant, Michigan « Salem, Illinois 
Dowell Industrial Chemical Service in detail. Long Beach, Casper: Dowell Affiliate—International Cementers, Inc. 





SPECIALISTS IN CHEMICAL CLEANING SERVICE 
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ARE ODIOUS 
....BUT NECESSARY 


The mechanical features of an automatic coal stoker 
can make a great difference to a dealer or distributor, 
since they have a direct bearing on the profit he 
makes per dollar and per hour invested in the 
stoker business. 





There is a difference in stokers, and the best way 
to find out is to make comparisons. We’ll be glad to 
show you what the Link-Belt Stokers have on the 
ball, and how and why they are different. The Link- 
Belt line includes bituminous and anthracite hopper 
and bin-fed domestic models, and commercial and 
industrial stokers up to 1200 Ibs. per hour coal feed 
capacity. Write for our proposition: 


LINK-BELT COMPANY 10.287 


Stoker Division 
2410 W. 18th St. Chicago 8, IHinois 


BELT , power-Fle, 


Magic Flow® ~ STOKERS 
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which takes paint readily. Oil accidentally sp. \eq 
the surface is wiped off with waste, leaving § ¢, 
finish. It is suitable for brushing or spraying © , y\,, 
cloth and other insulation materials. 


Electric Hygrometer for Precision 
Measurement and Control of Humidity 


No. 3113*—The “Aminco-Dunmore” electric } ygroq, 
eter for high precision humidity measuremet , 
control has been announced by the American [nstr, 
ment Co. of Silver Spring, Md. 

It has been successfully applied to measuremen: 
humidity within ordnance water vapor barriers 
several sizes and types, measurement of soil moisty 
content, studies of moisture in concrete, and wat 
vapor permeability studies. This new instrument ep 
ploys a sensing element that is claimed to be +) 
speediest device known for measuring humidit 
changes, and which is compact, precise, and instant 
responsive to microchanges in relative humidity. 
unit is said to give reproducible readings through 
the entire standard dry bulb temperature range 
40 to 120 F, and relative humidity range of 7 to | 
per cent. Microchanges within plus-minus 0.5 per cer 
relative humidity are sensed, indicated, or recorde 
within the standard temperature range. The instr 
ment is said to be exactingly precise, even for moistu 
determination at low relative humidity. 


Automatic Shutoff Valve 


No. 3114—The “Air-Lok” valve, announced by th 
Davis Regulator Co., 2546 S. Washtenaw, Chicago | 
lll., is desjgned to automatically close when the with 
drawal of transferring of liquid is completed am 
before any air or vapor enters the system. 

The device is offered primarily for use on gatheri 
lines connected t 
oil field leas 
tanks; however 
since this desig 
combines most 
the features of! 
conventional 
box, balan 
valve hookup, 
manufacturer « 
siders that it 
suitable for othe 
applications in" 
dustry, such as for draining condensate chambers 
multiple effect evaporators, gas liquid accumulating 
tanks, and steam condensate flash tanks. 

A shown in the accompanying illustration, the un 
consists of a spherical float connected to a balancté 
double disc valve. With liquid available in the gather 
ing line, the level rises in the float chamber and causé 
the valve to open. Threaded connections are PN 
vided in the float chamber for the installation of equ®! 
izing lines where found desirable. At present 
valve is offered for use on 3 or 4 in. lines, for pre 
sures up to 150 psi, and for temperatures up t: 250 F 
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Only Sporlan offers you thermostatic 
expansion valves with selective charges...each to 
do a specific job. So don’t just ask your whole- 

, saler for a valve... ask him for a Sporlan valve, 
RLAN selectively charged to give you peak performance 


on any size instailation. 


Scetty Sporlan throughet ‘iis oDORLAN 


when ordering strainers, solenoid valves, 


thermostatic expansion valves or refrigerant F VALVE COMPANY 
distributors, and you'll get an unbeatable 3723 Commonwealth Ave. 
“ombination of perfect performers! ST. LOUIS 17, MISSOURI 
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WHY YOU'LL PREFER 
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| CMOICE OF AMERICA’, 
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> sumosl WEATING ENGINEERS 
f : 





@ A COMPLETE LINE 





© YEARS OF EXPERIENCE 





€© PERSONAL COOPERATION 





© ENGINEERING LEADERSHIP 





© FINANCIAL STRENGTH 





© AGGRESSIVE PROMOTION 
FREEMAN STOKER DIVISION 


ILLINOIS [RON & BOLT CO. 


$18 S$. MICHIGAN AVE., CHICAGO 5, ILLINOIS 
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Honeywell Purchases 


New Toronto Factory 
No. 3115—Purchase of a new plant whi) yh 
triple Canadian manufacturing facilities ha bet 


announced by H. W. Sweatt, president of inf 
| apolis-Honeywell Regulator Co., 2604 4th e. 
Minneapolis 8, Minn. ; 
Located at Leaside on the outskirts of Tor: 
new factory, which was purchased from Sm: 
tric Motors (Canada) Ltd., already is in pr 
and currently is employing 250 persons on th 
facturing and assembly lines. 
Built at the beginning of the war for the 
tion of gunsights and other fire control inst 
for the Canadian, British and American nav es, +; 
plant was purchased complete with machi) 
which, Mr. Sweatt said, are ideally suited 
manufacture of the company’s line of heating 
tilating and air conditioning control instruments 
Under direction of W. H. Evans, general : 
for Canadian operations, the new plant wi 
and assemble the major share of all of the com; 
controls for the Canadian market. 
Manufacturing and sales operations former|; 
| cated at the company’s older facilities at 117 Pex 
| Street, Toronto, were terminated at the end of Mar 
| and the transfer to the Leaside location fu 
| pleted. 





| Pressure-Vacuum Vent Valve 


No. 3116*—Now in production at Black-Sivalls ( 
Bryson, Inc., 7501 E. 10th St., Kansas City 3, Mo. 
a line of pressure-vacuum vent valves. 

A cast iron body and a cast aluminum cover are » 
| arranged that normal pressure within the valve sea! 
a flexible neoprene or synthetic rubber gasket 
rim of the body. The greater the pressure the tight 
the valve holds until over pressure lifts the hing 
cover. If a vacuum develops, atmospheric pressur 
lifts the valve gasket. 


Valve sizes from 2 to 24 in. are available with ba 
flange 150 ASA bolting pattern. Standard open 
pressures vary with different sizes and range [ro 
1% to 3 0z. Maximum opening pressures range from: 
to 16 oz and the standard opening vacuum is 


integral Grinding 
Dust Collector 


No. 3117—For the collection of grinding dust, th 
Aerotec Co., White Plains, N. Y., has introduced! 
unit, consisting of collector and high static pressu™ 
fan, which is designed for close coupling to a hood. 





Dust laden air enters at A, and coarse material * 
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9 a child in the way he should go; 
.en he is old he will not depart from it. 


—PROVERB 





Direct the flexing 2: « comccice 


expansion joint in the way it should go; and 


even when it is old it will not depart from it. 


DGER Self-equalizing Corrugated Expansion Joints 

the only joints for high-temperature and high- 
essure lines in which the flexing movement and 
resses are definitely directed in such a way that: 






All the corrugations share the stress load equally; 
All points of the surface of each corrugation share 
its individual load equally. 


adger ALL-CURVE Directed Flexing Rings and Badger 
CURVE corrugations are the combination that does 
he job. Excessive stresses can’t pile up locally in 
ockets, corners or junctions. Nor unevenly among 
he corrugations. They can’t “blow the joint’’—en- 
anger the line or shorten the life of these superbly 
gineered joints. 


Sadger 
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ing 
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CORRUGATED 





Special Badger methods of forming the corruga- 
tions from a single piece of tubing contribute further 
to the strength of these joints; and a special Badger 
heat treatment preserves their flexing qualities. 


Each corrugation affords a definite standard of 
traverse, according to its depth and the diameter of 
the joint. This makes it easy to determine the number 
of corrugations needed to absorb the maximum longi- 
tudinal expansion of any length of line. 


Once you've installed dependable, long-lasting 
Badger Corrugated Joints with DIRECTED FLEXING 
Rings, your pipe-expansion problems are solved for 
the life of the line. 


MADE IN COPPER, STAINLESS STEEL AND OTHER ALLOYS — 
Copper for normal pressures and temperatures; Stainless Steel and 
other alloys for higher requirements—and where corrosion is a prob- 
lem. Single or multiple corrugations—for traverses from a fraction 
of an inch upward. Also made in Non-equalizing type (without rings) 
for uses that do not require added protection. SEND FOR BULLETIN No 
100 (Self-equalizing) or No. 200 (Non-equalizing). 


E. B. BADGER & SONS CO., 75 Pitts Street, Boston 14, Mass. 
AGENTS IN PRINCIPAL CITIES 


EXPANSION JOINTS 
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M‘CORD 


HEATING AND 
AIR CONDITIONING 


PRODUCTS 





All copper spiral fin 
tube construction with 
the tubes formed or bent 
permits uniform expen- 
sion without strain. 














tien. Improved fan 
blades deliver large 
volume of air with 
minimum air noise. 
Guaranteed for 150 ibs. 
saturated steam pres- 
sure. Specify McCord. 


UNIT HEATERS 





, 


CORPORATION 


DETROIT , 7 MICH 


70 


' trial Instrument Co., 7000 Bennett St., Pittsburgh § 
| Pa. 


| ment is located in the front door, changing charts @! 
| inking the pen is a simple matter. Moreover 


















precipitated in the 
primary collector, 
B, as indicated in 
the accompanying 
sketch. Partially 
cleaned air enters 
the annular space, 
C, into the tube 
secondary, where 
fine dust is  pre- 
cipitated. Cleaned 
air is exhausted 
back into the room 
through annular 
ispace D. Though 
| the device is ap- 
plicable to most grinding dust collection problems, y 
electrical secondary collector, operating from a stang. 
ard lighting circuit, may be obtained for those oper, 
tions where extremely fine, non-explosive dust 





countered. . 
According to the manufacturer, a number of stat 

hygiene and health departments have accepted this unit 

and negotiations are under way to obtain nation wid 


acceptance. Sales and project engineering are being 
handled by the Thermix Engineering Co., First No. 
tional Bank Bldg., Greenwich, Conn. 


Temperature and 
Operation Recorders 

No. 3118—A new line of “Tempscribe” recorders for 
room and atmosphere temperature and for electrical 
operation has been developed by the Bacharach Indu: 


These recorders are designed primarily as portable 
field instruments 
for obtaining tem- 
perature and opera- 
tion data on heat- 
ing, space cooling, 
and air condition- 
ing systems. In 
addition, the unit 
may be used for 
making a cyclic 
record of the flow 
of current through 
electrical devices 
such as motors, and 
the recorders are said to be suitable for pe: 
installation. Since the bi-metallic temperatu: 


changing the hinged door of the instrument, the 
corder can be converted for use in a different te! 


perature range or as an operation recorder. \a! j 
| combinations of time and temperature ranges !r cal] 
—10 to 130 F and for efther 8 or 24 hr are ava Tes 
Electric Immersion be. 
Heater for Liquids \ 


No. 3119—The American Instrument Co., Silve to ¢ 
Spring, Md., is now offering a new automatica!!y © sho 
trolled, electric immersion heater for liquids. det: 

Designed so as to be easily fitted to almost any ta” con 
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‘Whether its a Cape Cod or a Skyscraper 
INSTALL A MODERN SPENCER’ 


Today’s drafting boards are loaded with plans for new projects. Into 
these plans go the “last word” in postwar design and construction. 
A deserving compliment to modern engineering is a precision-built 
Spencer heating unit. 

You can rely on a Spencer to do the job efficiently and economi- 
cally. Since 1890, there’s been no more dependable name in heating. 
Teamed with this time-tested know-how is the great technical 
experience and resources of The Aviation Corporation. 


Whatever you may require in heating, there’s a Spencer steel boiler 
to do your job efficiently. Spencer offers not one but all types, as 
shown in the catalog of our complete line. More than likely it has 
details of units you will want to include in the specifications of new 

construction you are planning. Write for a copy now. 
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SPENCER 
EATER 


Division—The Aviation Corporation. 
Dept. H-4. Willlamspert. Pa. 











RETURNED VETERANS AND FAMILIES 
WANT ECONOMICAL SMALL HQME 


HEATING... wempenatre 





Serve This Great and Profitable New Market 
By Selling Vaporizing Oil Burner Appliances 
Equipped with Dependable “A-P” Constant 


| or drum, the unit is said to be ideal for in- 
stallation in domestic and industrial water 
tanks, drums, processing kettles, stills, ster- 
ilizers, crank cases, pipe lines, glue pots, etc. 
A built-in safety device is provided to limit 
the temperature rise and to protect the heater 
in the event of a very low liquid level. Two 
or more of these heaters may be installed 
on one application and may be arranged for 
step temperature control, or the safety 
heater may be used to regulate one or more 
non-automatic heaters through a relay. The 
temperature range is from room temperature 
to 350 F, and, according to the manufac- 
turer, the thermostat will maintain the liquid 
temperature within 5 deg of a given setting. Heater 
are available with copper sheathing for heating wate 
or with steel sheathing for heating light oils, four 
sizes—250, 500, 750, and 1000 watts. 















Heating Equipment 
Manufacturer Expands 


No. 3120—The National Radiator Co., 221 Centra) 
Ave., Johnstown, Pa., has purchased the Pullman 
Standard Car Co. plant at Middletown, Pa., accord 
ing to an announcement by R. S. Waters, president. 

The plant will fabricate steel boilers for industria 
and domestic purposes, pressure vessels, heat e. 
changers. and other industrial products, former! 
made at the firm’s Lebanon plant. The company’ 
other five plants are located at Johnstown and Nes 
Castle, Pa., ahd Trenton, N. J. 


The Middletown property has upwards of 300, 





Level Oil Controls ..... 


PERFORM 2 genuine service for the great army of returning service 
men eager to establish and enjoy modest, comfortable homes for 
their families. Tell them about the convenience, economy, and all- 
around efficiency of heating with vaporizing oil burner space heat- 
ers, floor furnaces, and basement furnaces equipped with a depend- 
able ;A-P” Constant Level Oil Control that assures uniform home | 
ing automatically. You will be building customer good-will 
as as profitable sales volume! 
Leading makes of Vaporizing Oil Burn- 
er Appliances equip their units with the 
dependable, fuel-saving- “A-P’ Constant 
Level Oil Control. It is to your immedi- 









AUTOMATIC PRODUCTS COMPANY 


2460 Nerth 32nd Street, Milwevkee 10, Wisconsin 


DEPENDABLE 02 Controle 
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_ processed fire resistant and coated with a thermoplasti 


sq ft of floor area which will allow the company ! 
increase its production of equipment used in the heat 
ing, chemical, petroleum and processing industries 
The entire plant will not be put into operation at one 
due to needed reconversion. When working ful! c 
pacity it will employ in the neighborhood of 1.5 
people. 























Coupling for Flexible Tubing 


No. 3121*—A coupling designed for the company’ 
line of flexible tubing is offered by the Warner Bra 
Co., Spiratube Div., Bridgeport 2, Conn. 

The coupling, which is built into the tubing, is Hy A 
signed to eliminate ipe 
the need of fitting 
and to provide § 
simple, foolpro0 
method of joining vail: 
and disconnectin Hind } 
individual section Ar 
of the tubing. 
consists of a fia 
spring steel collar which may be compressed to slip |! 
side the end of another section and is then released ! 
form a tight joint. Like the rest of the tubing, th 
couplings are covered with duck fabric which has Dee 


ears 


ruct 


atin 


esto. 


Since no metal is exposed, it is said to be safe in iy } 
presence of explosive and inflammable materials an¢' 
eliminate sparking hazards. 
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This drawing shows the composition of Armco Asbes- 
tos-Bonded Sheet Steel. (A) Sheet steel with (B) a 
galvanized coating that is (C) covered with asbestos 
fibers, impregnated (D) with asphalt. (Not to scale). 


ts ASBESTOS-BONDED srez: 


FOR INDUSTRIAL VENTILATING USES 


he newest special-purpose sheet 


eel for various kinds of industrial 
ntilating equipment is “ARMCO 
shestos-Bonded Steel.” 
lt is the sheet steel counterpart 
Armco Asbestos-Bonded Steel 
ipe—used successfully for many 
ears in better-grade road drainage 
ructures. Now this coated steel is 
vailable in sheet form in 16-gage 
nd heavier. 
Armco Asbestos-Bonded has a 
ating of zine with a layer of as- 


estos felt that is firmly pressed 


into the zine coating while it is still 
molten. The asbestos felt layer is 


then impregnated with hot asphalt. 


The surface is relatively smooth and 


uniform and is off-black in color. 


Resists Gases 


Because it has exceptional resist- 
ance to acids and their gaseous com- 


pounds, Armco Asbestos-Bonded is 


pRMCO 


* \/ * 


ideal for industrial ventilating 
equipment. And it can well be used 
for “hidden” sheet steel air condi- 
tioning equipment that cannot be 
painted regularly—especially. parts 
that are exposed to dampness or 
condensation. 

You are invited to test ARMCO 
Asbestos-Bonded sheets. For 
samples and full information write 
The American Rolling Mill Com- 
pany, 1291 Curtis Street. Middle- 
town, Ohio. 


XPORT THE AR 


THE AMERICAN ROLLING MILL COMPANY 


SPECIAL-PURPOSE SHEET STEELS 
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Sharper TOOLS! 
Smoother JOBS! 


.. . with Black &-Decker BENCH GRINDERS 











8” 
Combination 
Bench Grinder 


Also 6"" and 10" 
Models 











Black & Decker Bench Grinders keep a keen cutting edge 
on your tools—help you turn out cleaner work, faster. 
These Grinders handle many other jobs too! They grind 
pipe, rings, connections, fixtures, etc.—wire brush, buff, 
burnish, polish and finish sheet metal—remove weld 
marks and saw or shear burrs. 


Long wheel spindles and tapered end housings make 
room for large or odd-shaped pieces. Powerful motors | 
maintain high operating speeds under pressure—help , 
you get work done sooner. Many other features. 


Ask your Black & Decker Distributor about Black & 
Decker Bench Grinders and other Electric Tools for | 
heating, piping and air-conditioning work. Or write to: 
The Black & Decker Mfg. Co., 628 Pennsylvania Ave., 
Towson 4, Maryland. 


“WHIRLWIND’’* WIRE BRUSHES 


Perfect team-mates for Black & Decker Grind- 
ers. Tougher, denser, last longer . . . because 
each tuft is locked in place to stay. Six wheel 
sizes: 4'' to 12''". Three wire sizes. Three 
thicknesses. Fit almost any arbor or spindle. 


*Trade-Mark Reg. U.S. Pat. Off. 


"Flack. Docker. 


portaste exrectaic TOOLS 


PORTO-SHEARS 
PORTABLE GRINDERS 


DRILLS . HOLE SAWS . DRILL STANDS 
BENCH GRINDERS ° SANDERS . 
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/ great chemical resistance, and the ability t 


‘ly floor mounted, 



















































New Industrial Plastic 


No. 3122—A new industrial plastic, kno 
“Teflon,” has been announced by E. I. du P., 
Nemours & Co., Wilmington 98, Del. 

This material, tetrafluoroethlene, was develo 
special military uses during the war. Limited a 
in the form of sheets, rods, tubes, coated wir 
and fabricated sections are now available for 
mental purposes. Among the characteristics 
product are high impact strength, toughness, 
low water absorbant rate, low dielectric loss 


stand high temperatures. Various industrial us 
which this material is considered applicable 
hydrochloric acid systems, pump gaskets, hig 
perature heating systems, distillation equipme: 
acids, and many kinds of insulation. 


Direct Fired 
Space Heater 


No. 3123—Self contained, direct fired air heater 
designed for burning either oil or gas are offered ) 
Airtherm Mfg. Co., 711 S. Spring Ave., St. Louis |) 
Mo. 

Units are available in three standard sizes, eac} 
three models, name- 


vertical suspension, 
and horizontal sus- 
pension. Capacities 
range from 650,000 
to 1,950,000 Btu per 
hr. Heaters are 
fully automatic and 
are furnished com- 
pletely assembled, 
ready for connec- 
tion to power and 
fuel supply and to 
the stack. Three double inlet, double widt! 
directly driven and mounted on a common shaft 
located at the air inlet side of the heater. Air « 
tional outlets are standard on all models and ma 
adjusted 360 deg. Units suitable for connection ' 
distribution ducts are also available and filter | 

can be provided for special applications. 


Precise Flow Control 
For Liquids and Gases 


No. 3124**—“Microl” valves, designed for precix 
control of liquid and gas flow, are offered by th 
Standard Instruments Co., 15 Elkins St., South Bosio 
27, Mass. 

The flow of air and other gases may be varied « 
the range of 0.2 to 
60 cu in. per min 
with a pressure 
drop across the 
valve of 15. psi. 
Under the same 
conditions, the flow 
of water and other 
light liquids may 
be varied from 0.04 
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Actual tests show that the good oil 
fired water heater is ideal for satisfac- 
tion and economy. It will provide 
ample supplies of hot water at remark- 
ably low fuel cost. 


This makes a fine sales proposition 
—which is even better if the water 
heaters are equipped with “Detroit” 
Float Valves. 


These valves automatically compen- 
sate for fuel flow variations due to oil 
temperature changes—may be ad- 
justed to different grades of fuel—have 
hardened steel safety trip mechanism 


SELL 


WATER 


HEATING 


By Ol 


good heaters 











are equipped 
WITH 
“Detroit” 
Float Valves 














—are easily regulated by the user for 
desired water temperature. 


The power element automatically 
regulates the burner to keep water 
hot. It is a “fail safe” element—in case 
of damaged element, the burner goes 
to low fire. 


These valves are simple—have few 
parts—are easy to clean and service. 


Look for “Detroit Float Valves on 
the heater you sell—they are evidence 
of a quality product. 


Detroit [| UBRICATOR Company General Offices: 5900 TRUMBULL AVENUE 


D ¢ American 
fs 7 R fotiy 

Wi 
ee 


— 


DETROIT 


DETROIT 8, MICHIGAN 


Rapiator & Stardard Saritars 


safety 
































to 10 ce per min. Flow control is obtained by moving 
an adjustable plunger which varies the length of a 
capillary passage from 5 to 600 in. 

Made of noncorrosive metals, the valves are designed 
to withstand vibration and mechanical abuse. A 
feature of the valve is the relatively large cross- 
sectional area of the capillary passage which is said 
to minimize the possibility of plugging. Shown here 
are two valves, the one on the right being a labora- 
tory model with micrometer adjustment to demon- 
strate the principle of operation. The valve on the 
left is offered to equipment manufacturers who pro- 
vide a mounting and means for either manual or 
automatic adjustment. 


Prevention of Scale on 
Evaporative Coolers and Condensers 


No. 3125—Widespread use of “Micromet” in indus- 
try for preventing the formation of lime scale on the 
tube surfaces of evaporative condensers and coolers 
has enabled Calgon, Inc., Hagan Bldg., Pittsburgh 30, 
Pa., to offer more detailed and comprehensive recom- 
mendations regarding the proper use of this material. 

All waters are either soft and corrosive or hard and 
scale forming. The latter type, when passed over an 
evaporative condenser, is heated and tends to lay 
down a lime scale which becomes baked on the tubes. 
When the makeup water for the condenser is passed 
through this material, the dissolving of only about 
five parts per million parts of water is necessary to 
do the job. To obtain maximum benefits, the degree 
of hardness of the water must be taken into account. 





SIMPLIFIED CONSTRUCTION MEANS 
LOWER OPERATING COSTS! 


Airtherm Direct Fired... 
Space Heater 


Simplified construction of primary and secondary 
heating surfaces to accomplish low internal resist- 
ance was of prime importance in the design of the 
Airtherm Direct Fired Space Heater. The result 
is low power cost to you without the sacrifice of 


over-all efficiency. 


Bulletin 801, describing this new Airtherm 
Heater in detail will be sent you on request. 
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WIRE BAS« 
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= { 
OVERFLOW TO WASTE 

As the water is recirculated, the concentratio: 
scale forming salts is built up due to the evaporat 
This concentration is coptrolled by overflowing 
waste a calculated quantity of recirculated water 
making up this loss with fresh water. The 
facturer has tabulated recommended quantities 
waste water for various degrees of hardness and! 
also tabulated recommendations as to the amount 
charge for this chemical in terms of refrige 
tonnage. 













AIRTHERM 


MANUFACTURING COMPANY 





711 S. Spring Avenve «+ St. Louis, Missouri 
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AA 


oid Sensatherm is emerging in this post-war 
excelled in its simple beauty, with its appeolir } 
strous natural metallic finish. There is no lacquer 
ating to become dull, nor can it ever tarnish. It holds 
ess in appearance indefinitely. No polishing or 
} IS ever necessary—simply wipe off any accu- 
just or dirt with a damp cloth, in fact adry cloth 
¥Y Goes quite as well 


‘ale 


on) 


be eating, Piping & Air Conditioning, May 1946 






et Mercotd Product 


7 C ¥ , pe rt } ‘ r ; re 
aT i , P . te ical 
tad nr , ’ r | rf cr are ’ mr ~ 

re ny facto .ifs cesiaqn ana NST iC n- 


» | i-f{ : 
triouting’ to its long life and positive operatior part 


! wy the hermeti fel A icr 


y mming up 


AA 
ier 


y sealed mercury sv 

its appearance and performance, the 
therm is truly the aristocrat among thermostats—Ma 
lactured by The Mercoid Corporation, Chicago 41 
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Improved Room Coolers 
To Be Available Soon . 
No. 3126—The Carrier Corp., 302 S. Geddes yy. 
Syracuse 1, N. Y., has announced that the com) any, 
line of room coolers has been redesigned and \ j|| 
| available before mid-year. 
| These units, which have been off the market (urn, 
| the war, can be fitted into any window more thy 
26 in. wide and are designed to cool and ventils; 
rooms in homes, apartments, offices, etc. Larger fly, 
| model types will also be available. 














Spray Nozzles 

No. 3127**—Various types of spray nozzles {, 
water, oils, and other liquids are now being manuf, 
tured by the Delavan Engineering Co., Des Moines 
lowa. 

According to the manufacturer, these nozz 
suitable for many 
uses in air condi- 
tioning, air wash- 
ing, humidifying, 
room cooling, and 
industrial proc- 


esses. They may be 


SERIES 
readily taken apart 
ELECTRO MAGNETIC LEVER VALVES |‘ leaning and 
| are said to incor- 
FOR CONTROLLING air, water, porate many non- 
clogging features. In 
addition to the reg- 
ular line, special designs may be obtained by man 





UNSURPASSED 
| VALVES 



















gas, steam, light and heavy oils, and 


refrigerants, etc. Suitable for pres- 





sures up to 1,000 pounds and tem- facturers who are confronted with unusual 
peratures up to 400°F. applications. 
Internal valve assembly can be removed Research Department 


To Be Enlarged 

No. 3128—York-Shipley, Inc., York, Pa., is planning 
to enlarge the facilities and activities of its researc 
department. 

This expansion is designed to provide the most 4 
vanced design and effective operation of the company: 
line of oil burning equipment and “Steam-Pak” gener- 
ators. Ralph Gibbs, formerly chief chemist and « 
sulting engineer for York Corp. and the author 
many papers dealing with refractory problems, ! 
been appointed director of research. 


for cleaning and inspection if necessary. 


Two-wire—A. C. or D. C.—current 









failure—packless construction —bronze 
body —stainless steel and bronze inter- 


nal parts —soft seats available. 


SIX TIMES THE POWER of ordinary 
solenoid valves. This feature assures 
high seating pressure and overcomes 
the effect of viscous fluids, such as 
Drafting Tool 

No. 3129**—A new drafting tool, designated 
the “S & J Quadrangle”, has been announced » 
the Stewart-Jackson Instrument Co., 614 A. G. Bart 
lett Bldg., Los Angeles 14, Calif. 

The instrument has eight drawing edges, !s re 
tangular in shape, 
and may be used as 
a triangle. In addi- 
tion, angles from 0 
to 90 deg., pitch 
scales from 0 to 
24/12, percentage 


GENERAL CONTROLS slopes from 0 to 


heavy fuel oil. Adequate power of the 
solenoid insures positive operation. 
Available in normally closed or open 
types. 

FOR COMPLETE SPECIFICATIONS 
on temperature, pressure and flow con- 
trols for industrial applications write 
for new 1946 Catalog 52C or contact 
Factory Branch or Distributor near you. 





801 ALLEN AVENUE GLENDALE 1, CALIF. 100 per cent, sine and cosine functions, and tangent 


may be found. The overall size of this plastic instr’ 
FACTORY BRANCHES: PHILADELPHIA * ATLANTA * BOSTON * CHICAGO * DALLAS 


KANSAS CITY * NEW YORK * DENVER * DETROIT ¢ CLEVELAND * PITTSBURGH ment is 4x11 in. 
UOUSTON * SEATTLE ¢ SAN FRANCISCO + DISTRIBUTORS IN PRINCIPAL CITIES 


178 Heating, Piping & Air Conditioning, May |” 


























nwanted heat reduces efficiency, cuts 


production, increases costs. 


Our “BALL-BONDED” Coils may save you 
countless dollars through more efficient heat 


transfer. Our engineers will gladly assist you. 


MARLO 
HEAT TRANSFER SURFACE 


Ball-Bonded Blast Coils — Cooling and 
Heating « Air Conditioning and Refrigera- 
tion Apparatus e Industrial Blower Units 
Unit Coolers ¢ Evaporative Condensers 
and Coolers e Low Temperature Apparatus. 








ee 


MARLO COIL COMPANY 


ST. LOUIS 10, MISSOURI 
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JOHN ZINK 


One of the largest manufacturers of 
Gas and Oil Burners in the world 
manufactures a - - - - - - - - 


FLOOR 
FURNACE 











That Amazing 
JOHN ZINK . 
FLOOR FURNACE \aliv 





As you would expect this 
Furnace features a larger, 
improved combustion 
chamber and a One-port 
Non-plugging Gas Burner. 


John Zink 
Low Pressure Burners 


for 


DOMESTIC FURNACES 
HEATING BOILERS POWER BOILERS 
GASOLINE PLANT BOILERS 


Aggressive Dealers Write for Details 


John Zink Company 


4401 S&S. Peoria Ave. 342 Madison Ave. 


Tulsa, Okla. 
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New York City | 








Development of New Heating and Air 
Conditioning Equipment Announced 


No. 3130—During a recent company conventio: {), 
Trane Co., La Crosse, Wis., announced a numb: r o; 
product developments in heating and air conditi: ning 


equipment. 


Among the new items is a convector-radiator w th , 


| heating element which is suitable for use with all sa: 


ard steam and hot water heating systems. Th: 
will be made in a single cabinet model which « 
installed either as a free standing or semi-recessed \pj 
According to the manufacturer, it will be carrie) e, 
tensively in warehouse stocks “and will be availab| 


| the spot for even the smallest job.” 


Another new development is the “Custom-Air’”’ sy ster 


| of air conditioning. Designed for large, multi-r: 


multi-storied buildings, the new system is said to cor 
bine a number of the company’s products in a syster 


| which develops maximum conditions of comfort. A ney 


line of “Climate Changer” air conditioning units wa: 
also announced, in addition to improved evaporatiy 
condensers, reciprocating compressors, railway air cop. 
ditioning units, wall fin heaters for industrial 


| dry expansion chiller, several new types of heat trans 





| cent more hot water 
| per pound of steam 
| than 





fer surfaces for process applications, and a number o/ 
new steam heating specialty items. A new “library 
of descriptive literature, including 22 new catalogs, wa: 
unveiled. 

Also announced was the completion of an expansio: 
program that adds 8&3 per cent additional floor space t 
the company’s manufacturing facilities. 


Instantaneous Steam 
Water Heater 


No. 3131—An all bronze, direct diffusion water 
heater designed to mix medium pressure steam (50 to 
150 psi) with cold or warm water to provide an in- 
stant and constant supply of hot water is offered by 
the O’Brien Steam Specialty Co., 205 Harrison St. 
Syracuse 2, N. Y. 

Consisting primarily of steam and water strainer: 
a water pressure reg- 
ulating valve, a check 
valve, a thermostati- 
cally controlled steam 
valve, and a mixing 
chamber, the device is 
said to provide ap- 
proximately 40 per 






TEAAPER A TURE PRESSURE 
Lar VALVE 





conventional 
indirect heaters. 
The condensate is utilized as hot water and ther 
fore a condensate return system is not required. Th 
manufacturer states that in the mixing chamber 
new muffler type diffuser is incorporated which elit- 
inates the excessive noise that has often accompanie¢ 
the mixing of steam and cold water. 

Capacities range from 600 to 5500 gph at 100 fF 
temperature rise and standard ranges are 10-14! 
120-160, 140-180, and 160-200 F. Intermediate anc spe 
cial ranges are also available. 
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FOR HEATIN 6 
/AND PLUMBING 
SYSTEMS 





he STREAMLINE Cast Bronze Solder Type 
Fitting is the only pipe fitting on the market 


which POSITIVE PROOF of a leak-proof 


Hoint can actually be seen without resorting 
o a pressure test. 


hen the plumber or steamfitter makes a 
oint with a Cast Bronze Solder Type 


STREAMLINE Fitting and Copper Pipe, he 


Hoes it by applying solder THROUGH THE 
£ED HOLE. He can tell at a glance that the 


joint thus made is leak-proof and perma- 


ently tight by the appearance of the 
older as a complete ring around the pipe 
bt the end of the fitting. 


SO-CALLED FILLET OR SOLDER MANU- 


ALY MADE AROUND THE OUTER EDGE 


DF AN END-FED FITTING IS NOT A 
PROOF RING. 

he plumber or steamfitter who puts in a 
biping system with STREAMLINE Solder Type 
ittings and STREAMLINE Copper Pipe is 
ysing materials that are the most practical 
bnd handy to work with . .. no back- 
breaking threading and lifting . . . less equip- 
ent to carry ... less weight and less space 
equired. He can tell that the job is right 
before he leaves it. There need be no ex- 
pensive “come-backs”. He is building a 
putation for reliability and fine work. 
usiness grows on these assets. 


STREAMLINE 


TRADE MAPK PEG. U.S. Pal. OFF 


PIPE AND FITTINGS DIVISION 


MUELLER BRASS CO. 
PORT HURON, MICHIGAN 
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STREAMLINE 


TRADE MARK REG. U. S. PAT. OFF. 


COPPER PIPE AND FITTINGS 
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NEW BOOKS & REPORTS 





Psychrometric Tables and Charts 

Here is an entire book devoted to psychrometrics, 
covering the range of temperatures of —100 to 1000 F. 
The authors, O. T. Zimmerman* and Irvin Lavine,** 
have made use of the most accurate fundamental data 
available to calculate complete tables and plot curves. 
As air conditioning engineers know, the fundamental 
data on psychrometrics have been undergoing a con- 
tinual refinement in the interest of greater accuracy. In 
this presentation the authors have been careful to cite 
the source of information used as well as to show deriva- 
tion of original material. 

Since some engineers prefer to work from tabular 
data while others prefer charts, the authors have in- 
cluded both. The charts, some 22 in number, are large 
enough for every day use. 

One of the difficulties in making use of psychrometric 
data over the entire range from low temperature re- 
frigeration to high temperature drying has been the 
necessity of becoming familiar with terminology, sym- 
bols, and datum points used by different authorities. 
With a single source such as this it will not be trouble- 
some for an engineer or scientist to study the 10 pages 
of text and then proceed with the use of the tables and 
charts with confidence that he knows the basis of the 


*Professo! of Chemical Engineering, University of New 


Hampshire 
**Formerly Professor of Chemical Engineering and Head of 
Dept., University of North Dakota 








anntancten — a wee -- -_ MAN 


NORTH BERGEN, NEW JERSEY 
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“KEEP IT CLEAN, BOYS, 


—and stay away from trouble...” 


A little dirt can start a lot of grief—especially to valves, 
pumps, traps, meters, regulators, etc. Efficient strainers 
installed in the inlet side of such equipment is economical 
protection against unnecessary wear and possible shut- 
downs. Kieley & Mueller make dependable strainers for 
every steam, gas, water, oil, air and chemical application 
—bodies of iron, bronze or steel, with oversize baskets of 
bronze, monel, stainless steel or special alloys. And always 
of course, the engineered superiority assured by K & M's 
67-year experience—which, in strainers, means maximum 


filtration with minimum pressure drop 


KIE 






LEY & MUELLER, INC. 


data used. Repetitive use in solution of problem. yj 
make clear any strangeness in terminology that > igh; 
be evident at first. 

Of particular advantage to students or engineer. hay. 
ing infrequent use of psychrometric data are a n 
of illustrative examples. Solutions are shown on s<kelp. 
tonized psychrometric charts and check solutions ‘sage, 
on tabular data are also included. 

Although most of the tables and charts are based » 
sea level barometric pressure of 29.921 in. of mercury 
data and charts are also given to cover the pressup 
range of 26 to 31 in. Humidities below 32 F are caley. 
lated on the basis of vapor pressure of ice as wel] a 
vapor pressure of supercooled water, with separate tab. 
ulations. In fact, all useful data pertaining to air, wate) 
vapor, and air-water vapor mixtures are capably pre. 
sented. 

This is a thoroughly useful book which will undouty. 
edly take its place beside up to date steam tables : 
provide authentic basic data for engineering and sciep. 
tific computations. 

The text is published by Industrial Research Service 
Masonic Bldg., Dover, N. H. It is cloth bound and cop. 
tains 162 + vii pages (84x11 in.)—116 pp of table 
and 22 pp of charts. The price is $6.50. Reviewed by 
Realto E. Cherne, Consulting Engineer, Rochester, N.Y 











1-B-R Publishes Second and 
Third in Series of Guides 


The Institute of Boiler and Radiator Manufacturers 
has published I-B-R Installation Guide No. 2—One pipe 
Steam Heating Systems and I-B-R Installation Guide 


Write for catalog 66-C. 


4 
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Size 2, Bulletin 709 solenoid starter with cover removed Strange as it may seem to most maintenance men, the silver alloy 
to show starter mechanism. The white interior reflects light — contacts on Allen-Bradley solenoid starters never require maintenance of 
ond illuminates the starter in dark locations. Note the gen- . : 

any sort. Any oxides that may form on these contacts are good electrical 
conductors. In addition, the extremely simple design of the solenoid starter 


mechanism practically eliminates the possibility of trouble. There is only 


erous space for wiring and the easily accessible terminals. 


one moving part—the solenoid plunger. There are no trouble-making 
pins, pivots, hinges, or bearings. 

Allen-Bradley solenoid starters are the favorite in the refrigeration 
and air conditioning field, because they operate, day in and day out, 
without attention of any kind. Write for full information about these start- 
ing switches, Allen-Bradley Co., 1335 S. Second Street, Milwaukee 4, Wis. 


ALLEN-BRADLEY 


SOLENOID MOTOR CONTROLS 


—Z1UALITY 
a = 
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No. 3—Indirect Water Heaters. These new booklets are 
in addition to and supplement the first guide on one pipe 
forced circulation hot water heating systems. 

These guides provide a basis for calculating and in- 
stalling hot water and steam heating systems and are 
designed to stimulate the use of such systems in small 
and medium sized homes, according to R. E. Ferry, gen- 
eral manager of the institute. They have been de- 
veloped as an outgrowth of the research program which 
the institute has sponsored for several years at the 
University of Illinois. Provision of maximum indoor 
comfort at minimum installation costs for hot water 
and steam heating systems has been one of the princi- 
pal objectives of this research program. The guides 
present simple, efficient, and economical bases for calcu- 
lating and designing. 

Guide No. 2 on one pipe steam heating systems is for 
buildings having a heat loss not exceeding 92,640 Btu 
per hour (equal to 386 square feet of steam radiation). 
Three steps are recommended: they are (1) determine 
the radiation, (2) select the size of piping, (3) select 
the boiler. These steps are facilitated by the tables con- 
tained in the guide and developed for use in each step. 
Once the measurements of the house are determined, 
all other calculations may be made from the tables. 
Recommended installation practice for one pipe steam 
heating systems is discussed and points illustrated with 
numerous diagrams. Heat loss factors are also dis- 
cussed. 

Guide No. 3 deals with the domestic hot water supply 
furnished by indirect water heaters and outlines the 
details for selecting and for the more efficient installing 


for storage heaters, and two steps for tankless hx 
Suggested installation diagrams are given for dif 
type boilers (for both hot water and steam) and h 
as well as for control arrangements with different 
of fuel and firing. 

Copies of the guides may be obtained from the 
tute headquarters at 60 East 42nd Street, New Y: 
New York. The price of each guide is 25 cents 
United States. 


ACRMA Refrigerant Manual 


Properties of Commonly Used Refrigerants, pr: 
by the Air Conditioning and Refrigerating Ma 
Association, is a new publication which conta 
pages of text, chart, and tabular material dealin; 
ammonia, methyl] chloride, and “Freons 11, 12, and 22 
This authoritative and comprehensive manual \ 
welcomed by users and installers of refrigerati: 
air conditioning equipment as well as by consulting 
gineers and architects. 

Similar text material and tabulated data are inclu 
for each of the foregoing refrigerants. The text mate 
rial briefly covers the physical properties, recommended 
working pressures, expected discharge temperatures 
applications, characteristics of oil mixtures, effects 
moisture, and relative pipe sizes. Data concerning t! 
pressure, volume, temperature, heat content, and entro; 
are tabulated for both saturated and superheated \, 
pors. Also included, for each of the refrigerants 
ered, are Mollier charts which will undoubtedly provid 
a means for rapid graphical analyses of refrigerat 
cycles. This paper covered manual may be obtain 
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WELDED All-Steel Worm—All Sizes—All Pitches 


coal will flow freely and easily through the flights. Be 
cause it is all-steel with continuous weld, the Crown Co® 
Feed Screw guarantees long, continuous operation wit) 


% Crown’s complete line of all-steel Coal Feed Screws meets 
every replacement and production requirement. Pro- 
duced for both domestic and industrial stokers. Crown 
Screws are available with right or left hand screws, in all 
sizes and pitches, tapered or straight, and in combina- 
tions of pitches. Uniformly smooth surfaces insure that 





full customer satisfaction. Crown is in a position 
make prompt delivery on all sizes. 


In ordering give complete specifications om size and design. 


CROWN 


1202 Tyler St., N. E. 
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IRON WORKS COMPANY 


Minneapolis, Minn. 














FOR 





Mundet district offices are located 
in these cities: 
, ATLANTA 
339-41 Elizabeth Street, N.E 


BOSTON 
57 Regent St., North Cambridge 40 


BROOKLYN 11 
65 South Eleventh Street 


CHICAGO 21 
135 West 63rd Street 
CINCINNATI 2 
427 West 4th Street 


DALLAS 1 
505 Southland Life Annex 


DETROIT 26 
335 West Jefferson Avenue 


HOUSTON 1 


Commerce and Palmer Streets 


JACKSONVILLE 7, FLA. 
1212 Mary Street 


KANSAS CITY 7, MO. 
1428 St. Louis Avenue 


LOS ANGELES 31 
1850 North Main Street 


NEW ORLEANS 16 
315-25 N. Front Street 


PHILADELPHIA 39 
856 N. 48th Street 


ST. LOUIS 4 
2415 South Third Street 


SAN FRANCISCO 7 
440 Brannan Street 





In Canada: 


Mundet Cork & Insulation, Ltd 
35 Booth Avenue, Toronto 








— THERE’S NOTHING - 
LIKE 


CORK 
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LOW TEMPERATURE 


Cork is one of the most useful materials known to man. Not 
only has it been in service longer than history can record, but 
its use has greatly increased with the need for modern indus- 
trial efficiency and economy. The reason for this is that Cork 
is completely unique in its physical structure and qualities. 
There’s nothing like Cork! 


For low temperature operation, here are four facts to re- 
member: 


1. Cork is MONEY-SAVING! Millions of dead-air cells in 
every square inch of Cork insulation cause it to serve as a 
most efficient natural barrier to heat flow. By its use, refrig- 
eration is conserved to the most practical limits. , 


2. Cork is LONG-LASTING! Cork has a high degree of sta- 
bility; is a most durable material. It continues to serve for 
many years at highest efficiency. 


3. Cork is TIME-TESTED! The use of Cork insulation has kept 
pace with the development of refrigeration and could storage. 
Its wide acceptance in these “heavy-duty” industries is due to 
its proved record for more than 40 years. 


4. Through 80 years as Cork Specialists we are able to pre- 
serve Cork’s natural advantages in Mundet insulating prod- 
ucts. Mundet engineers offer responsible assistance in build- 
ing or expanding low temperature facilities. Let us help you 
secure low operating cost and maximum service. Mundet 
Cork Corporation, Insulation Division, 65 South 11th Street, 
Brooklyn 11, New York. 
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CORK INSULATION 
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CONSERVES LOW TEMPERATURE 
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from association headquarters, Southern Bldg., Wash- 
ington 5, D. C. The price is $1.00 postpaid. 


Supplement to Book of ASTM Standards 


To keep up to date its biennially published book of 
standards, the American Society for Testing Materials 
in the intervening year issues supplements to each part 
of the book. The 1945 Supplements to ASTM Standards, 
recently issued in three parts, give in their latest ap- 
proved form some 230 specifications, tests, and defini- 
tions which were either issued for the first time in 
1945 or revised since their appearance in the 1944 book. 

Part 1 on metals contains some 395 pages, and in- 
cludes over 85 standards covering ferrous and nonfer- 
rous materials. The section on ferrous metals includes 
steel, wrought iron, pig iron, electrodeposited coatings 
and also three general testing methods. Nonferrous 
specifications and tests include copper and copper alloy 
products such as tubes, strip, etc., copper and copper 
alloy castings, lead and lead alloys, anodic coatings, cop- 
per wire, electric furnace alloys, magnesium and its 
alloys, and metal powder bearings. 

Part 2 on nonmetallic materials (constructional) con- 
tains 250 pages and has 50 standards. Subjects covered 
include filter block, glass, refractories, fire brick, ther- 
mal insulating materials, wood, paint, varnish, lacquer, 
etc., and thermometers. 

Part 3 on nonmetallic materials (general) is the larg- 
est volume, with 500 pages and includes over 95 stand- 
ards. Specifications and tests cover coal, thermometers, 
petroleum products and lubricants, electrical insulating 


materials, plastics, rubber products, shipping contain- 








MODERN STEEL FURNACES 








with a complete and 
outstanding line of 
Modern Steel Furnaces 


COAL — OIL and 
NEW GAS ;» » » » 


Write Your Nearest Jobber 
or Write Us Direct 


SYNCROMATIC CORPORATION 






FACTORIES: OFFICES: 
Milwaukee and 5110 N. 35th Street 
Watertown, Wis. Milwaukee, Wisconsin 
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ers, textile materials, water for industrial us: 
industrial aromatic hydrocarbon. 

Copies of these supplements can be obtaine 
ASTM headquarters, 1916 Race Street, Philade 
Pa., at $4.00 per part, or all three parts for §)9; 
Each is bound in cloth with a back strap desi 
match the 1944 Book of Standards. Heavy leath« 
ings are available upon the additional payment 0. 9 
per part. The three 1945 supplements, plus the 
standards, give a complete set of all ASTM s; 
tions and tests, excepting those on chemical ana 
metals which are in a special volume. 


Manual on Portable Pumps 

A Contractor’s Pump Manual, designed to 
information on portable pumps and guidance to pup 
users in the construction, mining, industrial and ot! 
fields, has been published by the contractors’ pum 
bureau of the Associated General Contractors 
America. 

Based on the experience of manufacturers reygar 
ing the characteristics of the several types of portab: 
pumps, the manual discusses the selection of the pro 
kind and size of pump, the correct operation, mai 
tenance, and repair. 

Four types of portable pumps are presente 
priming centrifugal, diaphragms, well-point, and roa 
pumps. In each case the pumps are described and thei 
particular advantages and limitations outlined. A pum 
selection table is included to serve as a guide in ¢: 
choice of the kind of pump which can be most 
vantageously applied to the job to be done. 

A pump trouble check sheet is included in the mar 








70,000 to 250,000 B. T.U. 
Gravity or Forced Air 


— COAL — OIL — GAS — 
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where HIS 15 used 


Corrosion! Scale too, and “red water’”—those thieves of your customer's 
plumbing and heating investment, are brought under positive control by 
Micromet . . . and, at an extremely low cost. 

Leading manufacturers of water heaters, air-conditioning units and other 
water-carrying equipment are now recommending Micromet—to the lasting 
satisfaction of their customers—to the material reduction in their own 
service costs. 

Micromet, a slowly soluble form of food grade glassy sodium phosphate 
is approved by State boards of health throughout the country. Similar 
treatment with glassy phosphate has proved itself in use by hundreds of 
cities to protect municipal water systems. 

Write for literature and learn about the new, easily installed, low-cost, 
simple system of feeding Micromet* in dwellings. 


* Registered trade-mark of Calgon, Inc. 


“aga | calgon, inc. 


BUROMIN 
CALGON | A SUBSIDIARY OF HAGAN BUILDING 


HAGAN CORPORATION PITTSBURGH 30, PA. 
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from TRANSITE "S” PIPE 


ANY USERS have found, in Transite “S” Pipe, 
M a way to Cut venting costs. These sturdy ducts 
resist many of the corrosive vapors, fumes, dusts and 
gases encountered in industrial operations. 


Made of asbestos and cement, Transite “S” Pipe 
is rustproof . . . provides effective and economical 
venting service in a wide variety of industries. 


Of course, you can use Transite “S” Pipe out- 
doors, as well as indoors. It is strong, durable and 
highly weather-resistant. It needs no painting. 


Light in weight . . . easy to assemble . . . Transite 
“S” Pipe comes in 19 sizes—from 2" to 36" diam- 
eters—with a complete assortment of fittings for 
each size. 


For additional information, write for Data 


Sheets DS Series 336. Address Johns-Manville, 4 ry’ 


Box 290, New York 16, N. Y. 





Typical Industries in which Transite ‘'S” Pipe is used 
Aircraft Foundry Pulp & Paper 
Automobile Furnace Quarrying 
Baking Furniture Railroad 
Bleaching Gas Rayon 
Boiler Works Glass Refrigeration 
Brewing Laboratory Rubber 
Canning Laundry Shipbuilding 
Ceramic Leather Shoe 
Chemical Match Smelting 
Dairy Meat Packing Soap 
Drug Metal Soft Drink 
Electrical Mining Suger Refining 
Explosive Paint Textile 
Farm Machinery Petroleum’ Tool 
Food Potash Weoter & Sewage 
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| been published by the U. S. Department of Interio 





| 


together with a maintenance timetable. A list oo. 


r 


| eration Do’s and Don’ts and tables of useful inf: ‘my. 
| tion such as friction charts are included. 

Copies may be obtained from the Construction | ou». 
_ dation, Associated General Contractors of Am: ricg 
_Munsey Bldg., Washington 4, D. C. The price « 5 


cents per copy. 


Relative Humidity in Packages 
Affected by Temperature 

Influence of Temperature on Relative Hun idit 
Within Confined Spaces With and Without a Desi: can: 


by Leon Lassen, is a report published, in cooper atio, 
with the University of Wisconsin, by the U. S. Depar. 


ment of Agriculture, Forest Products Laboraton 


Madison, Wis. 


that the relative humidity of a space within an in 
permeable barrier, without desiccant or dunnag 


creases with an increase and increases with a decreas, 
| of the temperature of the space within the barrier. | 
| addition, the change in relative humidity is almost sim. 
ultaneous with the temperature change and conditions 
may occur which are favorable to condensation of the 


confined vapor. A desiccant within a space confined | 
a barrier will reduce the relative humidity within th 
space and the magnitude of reduction is determined | 
the amount of desiccant used. The time required { 

the desiccant to establish equilibrium is dependent 

the amount of desiccant, the size and shape of t 

package containing the desiccant, and the temperatu 
and relative humidity of the space within the packag: 
If the amount of desiccant used is in accordance wit! 
various specifications and formulas, safe conditions ar 
usually established within two to three hours. The fact 
that relative humidity conditions within an impermeab: 


barrier, in which a desiccant is enclosed, can be pre- 


dicted with a high degree of accuracy is stressed. Based 
on the tests made at the laboratory, it is estimated that 
temperatures within a tontainer will not exceed 165! 
when exposed to the hottest shade temperature 
record. 

In this report s,:«.al attention was given to thos 
properties of silica gel and wood that are instrumenta 
in the determination of the relative humidity of 
package. These properties are described and then 4} 
plied in numerical] examples which are used to evaluate 
the characteristics of the desiccants. Information | 
given on the rates of adsorption of silica gel and the 
influences that determine these rates. 


Microscopic Determination 
of Dust Particle Sizes 

An 11-page, mimeographed report on the Size o! 
Smallest Dust Particles Revealed by Various Micre 
scopic Systems, by C. E. Brown and F. L. Feicht, has 
Bureau of Mines, and is identified as R.I. 382! 

This report contains information on the approximate 
size (average diameter) of the smallest dry or 
mounted silica, limestone, bituminous coal dust pat 
ticles revealed by, or the limit of visibility of, variou 
microscopic systems, some of which are commonly use 
in determinations on unhygienic dust collected from 
industrial atmospheres. 
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In his analysis of the data contained jr 
this report (identified as R1498) the author points ow 
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CHOOSE NAYLOR PIPE 
FOR VENTILATING 
SERVICE 


There are sound reasons for the ever- 
increasing use of Naylor light-weight 
pipe in ventilating service. 

[his growing preference is due to 
practical advantages created by Naylor’s 
exclusive Lockseam Spiralweld structure. 
Built in diameters ranging from 4 inches 
to 30 inches, Naylor Pipe is always ac- 
eurate in diameter and holds its true 
cylindrical form during transportation, 
installation and service. Ends always 
match correctly so that the line is tight 
and leakproof. 

Most important of all, Naylor Pipe 
for ventilating service can be built of 
lighter gauge material without any sac- 
rifice of these performance values. 
The Lockseam Spiralweld creates a re- 
inforcing truss which not only assures 
udditional collapse strength, but also 
enables Naylor Pipe to be used on 
ventilating jobs that no other light- 
weight pipe can handle. The larger 
diameter pipe required, the more this 
is true. 

Users report that Naylor is the one 
pipe they can use and re-use in venti- 
lating service. Here again, the Naylor 
reinforced structure makes possible the 
high salvage value of this outstanding 


light-weight pipe. 
NEW COUPLING METHOD 


Along with this outstanding venti- 
lating pipe, Naylor now offers a new 
low-pressure coupling known as the 
Naylor Wedge-Lock—a combination 
which provides the ideal ventilating 
system, 

Lines can be made up quickly —faster 
than by any other method. A hammer 
is the only tool required to assemble or 
disassemble the joint. The coupling pro- 
vides remarkable accessibility. Space on 
one side of the pipe only is required to 
connect the coupling. The compact de- 
sign of this Naylor coupling permits the 
line to hug the wall wherever space is 
limited. With each joint of pipe the 
same length, it is a simple matter to 
replace any section at any time. 


WRITE FOR NEW CATALOG 


The complete story of how you can 
use Naylor Pipe to advantage is told 
in a new illustrated catalog. Write for 
your registered copy today. Simply ad- 
dress Naylor Pipe Company, 1251 East 
92nd Street, Chicago 19, Illinois. 


(ADVERTISEMENT) 
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FABRICATIONS 
FOR YOUR CUT-AND-FIT 
PIPE REQUIREMENTS 





NAYLOR FABRICATIONS ee 


Accurer 
wrely built » 
it t© your m 
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No longer is 


with ill-fitting. 


pipe layouts. 


inaccurate and costly 


necessary 


Navlor engineers have developed the 


technique and machinery for fabricating Naylor 


light-weight pipe to extremely close tolerances to meet 


your most rigid specifications 


complicated the layout, Naylor 


fabrications always fit the }j: 


required. 


reduce costs through this Navlor fabrication service 


It will pay you to submit specifications for quotations 


Write for full details 


hb 


No matter 
“made 


how 
to order” 


adjustments 


As a result, you can save time and labor and 


to put up 


are 



















NAYLOR PIPE COMPANY 


General Office 





NAYLOR LOCKSEAM 
SPIRALWELD PIPE 





350 Madi 


Seon Avenue « 


1251 EAST 92ND STREET © CHICAGO 19 


New York Office 


New York 17 






ILLINOIS 
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MEETINGS & CONVENTIONS 


If you plan to attend a meeting soon, better che: 
with the association concerned for any possible las 
minute changes. 


ACRMA to Meet May 30-June 1 


The 1946 annual meeting of the Air Conditioni:¢ 4 
Refrigerating Machinery Association, Southern })\dy 
Washington 5 D. C., will be held May 30 to June 
The Homestead, Hot Springs, Va. 

















| SMA to Meet June 3 and 4 


The Broadmoor hotel, Colorado Springs, Colo., wi 
be the scene of the 1946 annual meeting of the S 
Manufacturers Association. The association, 
headquarters is at 307 N. Michigan Ave., Chicago |, ||! 


will hold a two day meeting, June 3 and 4. 





AIR CONDITIONING 


Insulated Ducts are a NECESSITY for carrying cool or | Spring Meeting of ASRE in St. Paul 


low temperature air. A DUX-SULATION insulated cooling 
system operates three times as efficiently as an uninsulated 
system and saves three out of every four degrees of 
temperature rise. 


Savings with Dux-Sulation actually go much further—with 
less original equipment investment, such as smaller fans 
and motors—lower fan speeds, less power consumption and 
longer “off-cycles”. 


Bare ducts are definitely wastefull—with cool air as well 
as warm air, in direct ratio to the temperature of the air 
in the area surrounding the duct work. The greater the 
inside and outside temperature difference, the greater the 
waste. Dux-Sulation corrects this waste once and for all. 


DUX-SULATION 


@ Saves 75°, of bare duct heat loss. 

@ Thermal insulating Efficiency of 70°%,. 

@ K Factor .27 B.T.U. 

@ Frictional Resistance F — 0.0001322. 

@ Deadens metallic noises when applied 
to outside of duct. 

@ Absorbs 70°, of air-borne noises. 


Asbestos protected Dux-Sulation pays for itself summer 
and winter in fuel savings alone. Many extra benefits are 
fully explained in our eight-page, three-color bulletin you 
may obtain by simply sending in the coupon below—no 
obligation of course. 


GRANT WILSON, INC. 


ACKSON BLVD. ATLA SALLE ST CHICAGO 4, til 


Board of Trade Bidg 


14) WEST J 
Z2nd-Fioor 





Phone: Wabash 8220 





Send bulletin No. 407-P containing the full story of 
DUX-SULATION—the all purpose insulation. 
FIRM NAME 
STREET 
CITY 
ATTENTION OF 


STATE 
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The American Society of Refrigerating Engineers 
40 W. 40th St., New York 18, N. Y., will hold its 
spring meeting at the St. Paul hotel, St. Paul, Minr 
June 3-5. Two technical sessions and an air conditioni: 
symposium have been scheduled. Among the subject 
be discussed are heat flow, microbial controls in 
houses, home freezer development, rating and testing 
cooling coils, conductivity of materials at low tempera- 
tures, and air conditioning problems involving the roles 
played by consulting engineers and contractors. 


NDHA Meeting at Virginia Beach 


The National District Heating Association, 827 
Euclid Ave., Pittsburgh 6, Pa., will hold its 1946 annua 


| meeting June 3-6 at the Cavalier, Virginia Beach, Va 


NFPA to Meet in Boston 


The National Fire Protection Association, 60 Batte: 
March St., Boston 10, Mass., will hold its 50th an: 


| versary meeting in Boston, June 3 to 7. 


The organization, which was started by a smal! grou 
of public spirited New Englanders meeting after wor! 
in a small Boston office, has grown steadily and ! 
includes 150 national organizations and over 1°,’ 


| individuals among its members. Throughout its 50 year: 


of growth, a prime function of the NFPA has been ' 


| provide standards for the entire field of fire contr 


Nearly 150 standards have been published and the ass 


| ciation now issues from five to ten million copies 


publications a year. 


| ASHVE Members to Cruise on the St. Lawrence 


The 1946 semi-annual meeting of the American Socie 
ty of Heating and Ventilating Engineers will be hel 
June 10 to 12. The registration, several meetings, th 
welcome luncheon, and a technical session will be held 
at the Mount Royal hotel, Montreal, Canada, during the 
first day of the meeting. The afternoon of June 10 mem- 
bers will board the cruise ship, Quebec, for a sightsee 
ing trip up the St. Lawrence with stops at Murray Bay, 
Tadoussac and Quebec. During the cruise business 
meetings and technical sessions will be continued. The 
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Poe”) ee Vulcan”, the origi- 


4 sizes for pipe 1/8 . : 4 ™ eam 
be ally nal chain pipe vise, 
40 right: “VULCAN ‘ is made entirely of 
SUPERIOR”, with 
ALL of these advantages add up to seniadiiite fase anid tough, wrought steel 
= . idjusting handle on 
the vital fact that you can get in- top. 2 sizes for pips ---no cast parts what- 
¢ 1/8 te 4-1/2 inches rw » 
creased steaming capacity from your ever. The dropforged 
- jaws are of saw-tempered steel for file sharpen- 
boiler on the same amount of fuel— : ‘ ; : 
ing ... chains are of the same high quality as 
or the same amount of steam on less ae + an aed oe ; 
Williams’ “Vulcan” Tongs. Fully guaranteed, 


fuel. Either way—YOU PROFIT. and sold by Industrial, Plumbing and Oil Field 


A Schaub System quickly pays for Distributors everywhere. 
itself in savings of fuel, labor and J. H. WILLIAMS & CO., BUFFALO 7, N. Y. 


maintenance. 


Get full information! Write 
today for details. 


FRED H. SCHAUB ENGINEERING CO., INC. 


680 No. Orleans Street + Chicago 10, Illinois 


The Key to Boiler Room Efficiency 
SLNAUE 4SVSTEMS 
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RiktIb 


you ream pipe 
/ more easily 














..quickly.. 


safely... 


@ It won’t thin, flare or split pipe or conduit. 
Even when you're in a hurry, the extra long 
taper of your Rt@ea:rp LonGrip Reamer doesn’t 
gouge or damage the pipe. It whisks out burr 
cleanly with a few feather-light ratchet 
strokes, saving you time, work — and pipe. 
Comes complete with ratchet handle — or the 
reamer unit fits your Ritearp No.00R threader 
handle. For safe easy reaming, buy it at your 


Supply House. 
Reamer unit —S==— 
fits No. OOR ratchet 


threader hauydle. 


RID -p 


WORK-SAVER PIPE TOOLS | 
THE RIDGE TOOL COMPANY ~- ELYRIA, OHIO, U.S.A. | 
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tentative program and detailed information about °), 


cruise are contained in the ASHVE Journal Secti: 
this issue. 


ASME Plans 
Three Meetings 


The following meetings have been scheduled b) 
American Society of Mechanical Engineers, 29 W. 
St., New York City: the semi-annual meeting in Dy 
June 12-15; the fall meeting in Boston, Septemb 
to October 2, and the annual meeting in New York 
December 2-6. 


SPAA Members to 
Meet June 23-26 


June 23 to 26 are the dates for the annual me 
of the Smoke Prevention Association of America 
Nicollet hotel, Minneapolis, Minn., will be the sce: 
the meeting and secretary-treasurer of the associ: 
is Frank A. Chambers, City Hall Square Bldg., Ch 
2, Ill. 


Twenty-three Technical Sessions 


At ASTM Annual Meeting in Buffalo 


In addition to the 23 formal technical sessions, 
are a part of the technical program for the 49th A: 
Meeting of the American Society for Testing Mate: 
in Buffalo, June 24 to 28 inclusive, there will be 
than 200 meetings of the society’s technical committe: 
The 7th Exhibit of Testing Apparatus and hk: 
Equipment will be in progress and the Annual! P| 
graphic Exhibit will also be held. All sessions \ 
held at the Hotel Statler. 

More than 150 technical papers and reports 
field of materials are scheduled. Many of them wil! 
prise parts of symposiums. The annual address 
retiring president will be given at the annual m 


_ dinner on Wednesday night, June 26, by Pres 


Townsend. The guest speaker will be B. K. San 


|; noted Canadian editor and journalist. 


Application forms for hotel accommodations 
been forwarded to all members and prompt exe 
of these forms is urged. Society headquarters is at 19! 
Race St., Philadelphia 3, Pa. 


NWAHACA Plans June 
Meeting in Chicago 


The 1946 mid-year convention of the National War 


Air Heating and Air Conditioning Association, |/ 


Public Square, Cleveland 14, Ohio, will be held at 


| Edgewater Beach hotel, Chicago, June 25-26. 


Construction Industries 
Exposition in Los Angeles 


Postwar developments in construction and home bul! 
ing and appliances will be exhibited at the first am 
Construction Industries Exposition and Home 5! 
of Southern California July 12 to 21 at the Pan Paci! 
Auditorium, Los Angeles. According to M. J. | 
president of the exposition, trade associations, co! 
tractors, and manufacturers will be among the ma! 


exhibitors. There will be nearly 200 exhibits and alread) 


more than 70 per cent of available display space has 
+he 


been reserved. The show is being managed b 
Tabery Corp., 3443 S. Hill St., Los Angeles 7, Cali! 
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Thread pipe 
faster, with less 
bother, with these 
smart, handy, little 


RikiIb 


RATCHET 
THREADERS 
Nos. OOR and IIIR 


Po Hae en, PIR OT Rg EE IID BOOTIE Be 


Deep flanges extruded into Heads snap in 
headers give abundant tube either side... 


brazing area. can't fall out 


Stream - lined copper tubes 
combine aerodynamic and heat 
transfer efficiency. 


Individual copper fins have 
large-area bond to tubes In- 
dividual tubes “give” laterally 
to relieve expansion stresses 
between adjacent tubes. 


Full floating element mount- 
ings relieve expansion stresses 
between core and cabinet. 

A : @ With one of these efficient and tough little steel- 
Electrically welded cabinet and-malleable threaders at hand, pipe from " to 
provides rugged strength. 14%" is quickly perfectly threaded. Die heads with 
heat-treated tool-steel chasers snap in from either 
Low final temperatures for side, can’t fall out. No special dies are needed for 
maximum comfort distribution. close-to-wall threads. Smooth internal ratchet. No. 


OOR, Ye" to 1"; No. 111R, ¥e" to 1%." Handy, fast, 
Modern broad blade fans for durable — try one and you understand their grow- 
quiet operation. ne ing popularity. Ask 


your Supply House. 
Rubber mounted motors con- : ppt 


tribute to vibrationless per- Free handy carrier for 
formance. any group of sizes. 


Made in a complete line from 


100 to 1,000 EDR. 


FEDDERS-QUIGAN CORPORATION | WosMsSAXEn Rime cncct’ 
BUFFALO 7, N. Y. exces oer =e 
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L-H FEATURE 


REDUCTION GEAR 
DRIVE SHAFT 

















; My A feature — reason for low maintenance 
oy hs ey in L-H Induced Draft Towers. 


Case records show 4-figure savings in 
many multi-cell installations. 





Fy Plus low pump and power cost from L-H 
7 open flume and gravity type operations... 
eS 4 bed-rock low-cost operation for you. 
10 Write for Catalog 440-A. 





WD Llce- Momann 


COOLING TOWERS, INC. 
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Chemical Exposition in 
Chicago Coliseum 


The National Chemical Exposition, sponsored | 
Chicago section of the American Chemical Societ 


be held September 10-14 in the Chicago Coliseum. 
quarters of the Chicago section is at 1515 S. W 
Ave., Chicago 5, IIl. 

4th All-industry Refrigeration and 

Air Conditioning Exposition Scheduled 


For the first time in nearly six years the mec} 


refrigeration and air conditioning industry will | 


complete showing of its new products. The Cle 
Auditorium will be the scene of the 1946 Exp: 


which is scheduled for October 29 to November | 
show is under the sponsorship of the Refrige 


Equipment Manufacturers’ Association with the 


eration of the Frozen Food Locker Manufacturer 
Suppliers’ Association. K. B. Thorndike, a direct 


REMA, heads the show committee. As this show 
in which the frozen food industry has actively 


cipated, it is expected to be largest ever held | 


industry as a whole. The number of displays is ex 


to reach at least 300. Among the six industry org 
tions which are planning to hold meetings durin; 


week are The Refrigeration Equipment Whol 
Association, The Refrigeration Service Eng 
Society, the recently formed National Associat 
Refrigeration Contractors, and the REMA. 


Show headquarters, which is also the headquart: 


the REMA, is in the Clark Bldg., Pittsburgh, Pa 


AWS to Meet in 
Atlantic City 


The 1946 annual meeting of the American W: 


Society will open in New York on October 24 but 








adjourned immediately without transaction of business 
and will be reassembled in Atlantic City, November 


22. The reassembled meeting will be held in conju: 
with the National Metal Congress and Expositio 


to be held in Atlantic City during the same week 


This 


will be the first five-day annual meeting held by t! 


society since 1941. 
The Ambassador hotel has been selected as 
headquarters with technical sessions, committe: 


AWS 


meet- 


ings, and social functions being held there. The Expos 


tion will be held in the Atlantic City Conventior 
Society headquarters is at 33 W. 39th St., New 
City. 


Inspection Handbook for 
Manual Metal Arc Welding 


Ha 
} 


This complete and authoritative manual covers t 


requirements and duties of a welding inspector, m« 


tr 


of testing welds, and contains a comprehensive descri 


tion of weld inspection by visual, magnetic-parti 
radiographic methods. One section of the handbo 


cusses the principal types of weld defects and ind 


how they may be detected and corrected. The book 


written in simple language and is intended t 
as a reliable source of information on any weld 
sp&tion problem. Inspection Manual for Met 
Welding contains 156 pages and may be obtaine 
the American Welding Society, 33 West 39th St 
York 18, N. Y., at $1.50 per copy. 
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Stock and Install.... 
ts 
PIPE FITTINGS 


For years now the American public ha 
dreaming of new homes. The wise plumber and cor 
will see to nt ghat quality fittings 
homes 

“K" ttings are high-grade, precision-built fins 
make up fast and pull tight. Call-backs are held 


mum, and anticipated protius are safeguarded 


“K' fitti ied in stock at 
Gane Wich Patines Co. Bron COMPLETE LINE... CATALOG ON REQUEST 


ford, Conn.; M.1.F. stocks at Kuhns ® Stendard and extra heavy cast-iron screwed fittings 
Bros. Co., Dayton, Ohio * Standerd flanged fittings 
® Standard and extra heavy companion flanges 


® Drainage fittings. 


STANDARDIZE ON 
“K" FITTINGS. 


ASK YOUR JOBBER. BROTHERS CO. 


DAYTON 1, OHIO 











30,000 


aM ...: 
10,000,000 B.t.u. 

with 
WECO-N.G.E. Series F600 


GAS BURNERS. For use in heating boilers, 
power boilers—in any metal firebox or sectional boiler. 


Adaptable to any firebox shape or size. 
Handles various gas pressures and effects low draft loss. 


The Series F600 Burner operates on straight natural gas and mixed gas to 800 B.t.u. 
Gives perfect horizontal distribution. Full automatic controls—that operate properly 
—can be easily applied. Write for F600 Bulletin. 


THE WEBSTER ENGINEERING CO. 


TULSA —DIVISION OF— OKLAHOMA 
Surface Combustion : . . ‘ : Toledo, Ohio 





———— 
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lmmediate Delivery on | 


f) GLASS CONTROL 
OU Ta 
"SIMPLE COMPACT 


SENSITIVE * RUGGED 


Douglass Temperature Controls are 
especially recommended for auto- 
matically controlling temperature of 








For your convenience in obtaining copies of the 
bulletins, see coupon on page 163. If you w 
direct to the manufacturer, describe carefu 
what literature you want, as the number gi 
first in each item is for use only when sendi 
requests to Heating, Piping & Conditioni) 





* 








liquids in such applications as oil 






A Guide for 
| Radiant Heating 


de-hydrators or pre-heaters, com- 
mercial water heaters, plating tanks, 
etc, and for atmospheric tempera- 






No. 6150—A 75 page booklet on Copper Tul 
Radiant Heating has been published by Chase B: 
Copper Co., 236 Grand St., Waterbury 91, Conn 
tended as a guide only, it is designed to provide inf 
tion on the theory, broad principles, advantages 
practical problems in this method of heating. The 
let contains virtually the same information as tha 
tained in the Radiant Heating Manual recently iss 
this company except for the technical discussior 
illustrations pertaining to the selection and siz 
radiant panels. Additional information conc: 
practical problems has been added in this bookk 






tures in such places as core ovens, cracker 
ovens, meat packing smoke rooms, paint dry- 
ing rooms, etc Tempergture control range 


from 65° to 800° F 


Douglass Pressure Controls offer ideal service 









where weight, space and close pressure con- 
trol are essential factors Control ranges 
available are for boiler pressures from 5 lb 


to 250 lb. and gas pressures to 
The Textile Industry 


Douglass 
Temperature 
Control Douglass 
GSS). Er Pressure 
Control 
(si Valve 
No. 6151—The Carrier Corp., 302 S. Gedds 


Douglass Automatic Controls Co. | Syracuse 1, N. Y., has issued a 40 page nonte 















Air Conditioning for 











booklet, one of a series of 36 new catalogs, whic! 
$505 FIRESTONI BLV 





“E" Award for high 


BOILER FEED UNIT 


@ For use where boiler feed should be duction of Sendecete 
controlled by boiler water level. 








@ Where operation of boiler water make- 
up condensate return is combined. 


@ In process steam installations where 
little condensate is returned. 


This is one of the various types of 
Condensate Return Units manu- 
factured by Walter H. Eagan 
Co. No matter what your re- 
quirements, there is an Eagan 


Unit to do the job. Write for General Catalog No. ? 


Consult us on your requirements 


WALTER H. EAGAN CO. 





FAIRMOUNT AVENUE, PHILADELPHIA, PA 
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RECENT TRADE LITERATURE 


scribes six air conditioning systems which can be adapt 
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Heat 








TESTED RELIABILITY FOR 
YEARS OF CONTINUOUS SERVICE 








MAXIMUM OUTPUT — 


with Little Attention or Expense 


TANNATE flat leather belt 
has a very high coefficient of friction and great 
pliability that helps keep machines running at 
top speed. It is treated to resist moisture, oil 
and weak acids, TANNATE has unusually 
high tensile strength which contributes toward 
increased service life and reduced maintenance 


expense. 


ROCKWOOD motor base 
one or both pulleys and the belt are supplied 
by Rhoads. Designed to work together, they 
give superior performance. Maximum speed 
is maintained and driven machine capacity is 
increased when TANNATE-ROCKWOOD 
flat belt units are put on your drives. Get the 
most efficient and economical drives for your 
machines. Ask for further details. 





RHOADS 


Tea a2 7 feockwook 


SHORT CENTER DRIVES 


J. E. RHOADS & SONS 


35 N. SIXTH ST., PHILADELPHIA 6, PA. 
NEW YORK is CHICAGO o ATLANTA 











The home of co-ordinated products 


Freon Condensers 
Ammonia Condensers 
Evaporative Condensers 
Pipe Coils 
Liquid Receivers 
Oil Separators 
Heat Exchangers 
Dry-Ex Water Coolers 
Hi-Peak Water Coolers 
Flooded Water Coolers 


Forced Convection Units 














Designed and built 
to work 


TOGETHER! 


For more than a quarter of a century 
Acme products have been engineered 
and built to operate as a unit for co- 
ordinated performance in larger size re- 
frigeration and air conditioning systems. 


There is, naturally, an advantage in 
efficiency of operation when the major 
component parts of a system are all built 
in the same factory—designed by the 
same group of engineers and fabricated 
by the same skilled, experienced workers. 


Acme representatives are conven- 
iently located in principal cities and will 
be happy to supply any assistance you 
might find helpful. Reach any of them 
through your phone book. 


Write for catalog on any item 
in which you may be interested. 


ACME INDUSTRIES 


JACKSON * MICHIGAN 





a 
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ed to the needs of individual textile mills. The 

tance of comfort conditioning in this industry 

stressed. Among the advantages of air condition 
process work, which are mentioned, are uniformi 
quality of goods, reduction of soilage through e! 
tion of airborne dirt by filters, and elimination 
need for frequent process machine adjustments | 
of weather variations. 






















¢ Money Going “ff the flue 7 
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OWN TE ST | Circulating Pumps and Venturi 
co. Fittings for Hot Water Heating 
Y No. 6152—A new data sheet (No. 32-WW-45), sy 
ou can get an accurate CO, reading : : " 
in 30 seconds—and in 3 or 4 minutes by Taco Heaters, Inc., 342 Madison Ave., New Yor 
a complete ———  aenany draft City, carries information on two types of circ 
aon os te ee pumps for hot water heating systems. A ratin; 
accurate Hays Com- | and two installation diagrams are included. A hook 
bustion Test Set. diagram and a condensed design table supple: 
Reveals efficiency wee a Oleg ; ; 
description of the “Taco-One” venturi system f 


of combustion—tells 
how much money is pipe hot water heating. 


going up the flue. 
new booklet _ Continuous Boiler 


“ABC of CO,” is im- 
portant reading — Blowdown Valves 


permits you to figure No. 6153—A 4 page catalog (No. 102) togeth: 
actual fuel loss. Write on , 
for it. 4 pages of supplementary information and a 
check chart describe and illustrate the “Evrtyte’ 
manufactured by Strong, Carlisle & Hammond C 
W. Third St., Cleveland 13, Ohio. The valve is 
mended for continuous boiler blowdown, thrott 
water column blowdown, boiler sampling, and hydra 
service and is said to be suitable for use with soot b! 
ers and numerous instruments. It is designed for pres 
sures up to 1500 psi and temperatures up to 800 | 


TRAY COOLING TOWERS 


SAVE 98% of CONDENSER WATER COSTS 
wasted thru REFRIGERATION 




























ATMOSPHERIC UNIT INDUCED DRAFT COOL- INDOOK COOLING TOW 






WORCESTER, MASS. ING TOWER, PHILA., PA. ER, BROOKLINE, MAS* 
TRAY COOLING TOWERS offer 

% ALL STEEL CONSTRUCTION Send for 
wk PACKAGE UNITS—REQUIRE LESS SPACE BULLETIN 46 






% OPEN DISTRIBUTOR HEADER — NO NOZZLES 


requires less horsepower for recirculating pumps. | Some open territory for 
COOLING TOWER ABOVE—40 Tons Refrigeration P 
Capacity. 120 GPM. Induced Draft—Outdoor Unit. % INDOOR and OUTDOOR UNITS factory representatives 


NEW ENGLAND COOLING TOWER CO. 
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The Mettler ENTRAINED: : & 





Fir 


Ntw 
COMBINATION MAGNETIC 
A THROTTLING VALVE 





Instantly 
Overheating 


Bll GAS FUEL INTAKE 


0 Bnd of Burner 
oi 


Manifold Wher 


iing 


‘ AIR DOOR FOR NATURAL 
y DRAFT SERVICE 


Gas and Air Thoroug 
“~Mixed by Violent Agit 


tion, Ther 
Prevents 
Burt 


ee §6Refractory Mixing Bl 
" Gas 


UGHT WEIGHT 
- FAN HOUSING 


REFLECTOR 
ROD HOUSING / 


This section thru a Mettler Gas Burner Manifold shows how it 
mixes” gas and air. It’s easy to see why it’s still the best 





The “Fan-Air Gas Burner” in adjoining picture embodies this leading patented casting design with all the other 
essential and desirable features of this Fully Assembled Mechanical Draft Automatic Gas Burner. It comes to 
you complete as pictured, representing the modern day burner. Why be satisfied with less—when all these tang- 
ible advantages are so readily available in sizes 5 to 400 HP.? ; 


SIZES 5 TO 400 HP. PROMPT SHIPMENTS 


LEE B. METTLER CO. 
LOS ANGELES 13 406 South Main Street CALIFORNIA 


Now Only $2.00 for This Outstanding Book 
on Air Conditioning 


The Third Edition of 


- AIR CONDITIONING FOR COMFORT 


by SAMUEL R. LEWIS 
288 Pages—6¥2"x9'"—Cloth Bound 


Easy to understand .. . accurate . .. comprehensive . . . these are the 
features of this third edition of Samuel R. Lewis’ well-known AIR 
CONDITIONING FOR COMFORT. More than 70°/, of the text in this third 
edition is entirely new. x 


Fundamentals are fully and clearly covered. Correct procedure in design- 
ing complete systems for both residences and large buildings is explained 
step by step. In addition, considerable original data on such subjects as 
standards, noise control, measurements, and fire protection codes has 
been included. 


Send $2.00 for a copy today to the address below. We know you will 
consider this one of the finest air conditioning books you have yet seen, 
but if you should be dissatisfied with it for any reason whatever, your 
money will be promptly returned to you. 


KEENEY PUBLISHING COMPANY 


6 No. Michigan Avenue Chicago 2, Illinois 
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And Keep It 
Out With 


AUTO-VENT — 
AIR ELIMINATORS — 


Circulation Troubles? 


Don’t fight air pockets or traps in hot or cold 
circulating lines. “Get that air out of there” 
and keep it out simply by installing the No. 7 
Maid - O’- Mist Automatic Air 
, Vent. This reliable air vent has 
Ne7 a self-closing float - controlled 
—eUP 
Venting Trapped Mains and 
Circulating Lines. 










valve and is designed especially 
for circulating pipe lines, con- 
vector radiators, unit heaters, 
cooling manifolds, tanks, diese] 
engines, or any other applica- 
tion where air pockets or traps 
retard the free circulation of 
liquids. Now available in bright 
brass finish. For pressures up 
to 75 pounds. 


PLAY SARE—USE 
THEM ON EVERY JOB 




















3215 N. PULASKI 
CHICAGO 41, — 


‘GENERAL’ MULTIBLADE EXHAUSTERS 


Exactly adapted to the 
Exacting requirements of 
Heating, Ventilating and 
Air Conditioning Services 


Forward and Backward Curved Blades 
In all sizes, wheels 12 to 72 in. 


\ And forward curve “Juniors” / 
( with wheel diameters 6 to 10 | 


For your files, on request: Bulletin SC-102, with complete 
performance tables, dimensions, etc.—52 big pages. 


GENERAL BLOWER Co. 


“Lungs for Industry” 


RD., 





District Sales: 
Chicago 10, Ill. 
8601 Ferris Avenue 502 N. Dearborn St. 

Sales Representatives in Principal Cities 
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‘and fixtures are included. 


jorgan of the Metal & Thermit Corp., 


nonshock cold service it is suitable for pressu: 
6000 psi. 
Copper Alloy Welding 


No. 6154—A 32 page booklet on materials pr 
cedures for welding and brazing copper and 
loys has been issued by C. E. Phillips & Co., 27: 
St., Detroit 8, Mich. Definitions of materials ; 
esses, data on compositions and properties, an. 
tions for the design of welded joints and the u 
Many of the comm 
alloys are discussed individually and also co 
the company’s line of welding rods and elect 


Direct Fired Space Heater 


No. 6155—Production methods used in manu 
the company’s line of direct fired space heater 
tured in Vol. 1—No. 1 of Dravo Slant, the ho 
of the Dravo Corp., Machinery Div., 300 P 
Pittsburgh 2, Pa. These heaters are designe 
coal, gas, or oil and, in the four pass gas and fired 


| types, are available with outputs ranging fror 
| to 1,650,000 Btu per hr. 


Electrodes for 
High Tensile Steels 

No. 6156—Vol. 7, No. 1 of Welding Briefs, t 
120 B 


New York City, includes a description of the « 


line of “Murex” chrome-moly electrodes which wer 
‘veloped primarily for power piping and similar y 
Tabulated data pertaining to physical characterist 


installation time 


Cut in half 
with adjustable air diffusers 





Kno-Draft 
Adjustable 
Air Diffusers 


. Gre equipped with 
easily regulated unit damp- 


Any desired condition at your 


ers for fast system bal- fingertips 

ancing and an air direc- 

en Rein Sas iitini Type K Adjustable Diffuser 
% — with Type D Volume Damper 


heights and individual or (damper regulator protected by 


seasonal requirements. tamper-proof cap) 


Specify Kno-Draft Diffusers for better mixing of room a 
supply air, more uniform temperatures throughout the occupi 
zone and noiseless, draftless air distribution. 


FREE HANDBOOK: Contains clear sketches, charts, dimensio 
prints and instructive text that simplify the selection and 
stallation of air diffusers. Please write Dept. D-15 for your cop 
using your company letterhead. 


W. B. CONNOR ENGINEERING CORP. 


AIR DIFFUSION AIR PURIFICATION AIR RECOVER’ 
114 East 32nd Street New York 16, N. Y. 
IN CANADA: 


Douglas Engineering Co., Ltd. am _ 1405 Bishop S'., 
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and chemical composition are included. 


Electronics in Industry 

No. 6157—A 28 page, illustrated booklet (No. 
4-4726), The Business Man’s Guide to Electronics, has 
heen issued by Westinghouse Electric Corp., Bloomfield, 
_N. J. The booklet is designed to show how electronics 
are being used extensively in industry. Among the 
many applications described are induction and dielectric 
heating for tin plating and brazing, electronic control 
for welding electronic regulators for mixing and pack- 
aging, power conversion in mills and factories, safety 
devices using photoelectric tubes, and measuring with 
such devices as the mass spectrometer, etc. 


Filters 

No. 6158—The “Refiner,” a pressure leaf type filter 
for clarifying and polishing is described and illustrated 
in an 8 page pamphlet issued by Blackburn-Smith Mfg. 
Co.. River St., Hoboken, N. J. The unit is said to break 
the tightest emulson in condensate and to remove all 
emulsified and free oil from an oil content as high as 
90 ppm down to a guaranteed maximum of 0.01 ppm. 
The company’s standard filter for removing mechani- 
cally suspended foreign matter from liquids such as 
make up water for boilers and process water for indus- 
trial use is also described. 


Fittings for 
Joining Pipe 
No. 6159—The “No-Thread” 


fitting, consisting of a 


malleable iron sleeve, enclosing two pipe ends, and two 
threaded nuts which compress a rubber compound gas- 






Twenty years’ spe- 
cialized experience de- 
signing, fabricating 
and servicing heat 
exchangers assure 
sound design, quality 
construction and eco- 
nomical operation with 
any type refrigerant. 
Engineering assistance 
gladly furnished. Write. 


CO, heat ex- 
operating at 
psi in various 
chain theatres. 


Conseco 

changers 
200 

Sanger 


CONDENSER sist & ENGINEERING CO., INC; 


J. * Phone peed Time 


61 RIVER STREET, HOBOKEN, N. 
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The Gest ONS HEHE 


Indicating, 
Recording and 
Controlling 
Thermometers, 
Pressure Gauges 
and Controllers 
for every 
Industrial 
Application 


illustrated catalog HP46 
on request 


GOTHAM 


149 WOOSTER ST., NEW YORK 


tatives in all Principal Cities 


INSTRUMENT 
COMPARHY 


12, wee es 





ACCURATE PERFORMANCE ALWAYS 
because they’re designed for the job. 


HAINES TRAPS 


& 


P & T Tray Vento Radiator Trap 





Accurate performance is a byword when you install Haines 
Traps. The Float and Thermostatic Traps are designed for 
any low pressure job up to 20 Ibs. in the 4%" size and 30 Ibs. 
in the |" and I'/," sizes; they cannot become air bound, and 
the Haines underslung valve principle assures safety—no dan- 
ger of building up a pressure. 

Haines Traps have the famous Bourdon Thermostatic Tube as 
the operating member. It's the strongest ever built into a 
steam trap. Since the Bourdon Tube is used where accuracy 
is parataount it follows that accuracy is an integral part of 
any Haines Trap. 


They're built for easy inspection, too. Even under pressure 
you just remove the cover and all the working perts are 
before you. 


Write for details now 


WM. S. HAINES & CO. 


460 No. 12th Street 
Philadelphia 23 

















You save fuel, power and equipment 


when you save conditioned air 





All ventilation is essentially the dilution of stale, odorous 
and contaminated air. Fresh air for that purpose can be ob- 
tained by purifying already conditioned return air with 
Dorex activated carbon Air Recovery Equipment. This can 
be done at a cost materially lower than the cost of drawing 
in and conditioning the 
quantities of outdoor air 
otherwise required. 


The W. B. Connor Engi- 
neering Corporation main-. 
tains a research laboratory, 
a staff of trained special- 
ists and district represen- 
tatives in leading cities 
whose services are at the 
disposal of Consulting 
Engineers, Architects, Air 
Conditioning Distributors and Plant Engineers. They will be 
glad to give you the details on actual savings in typical in- 
stallations or estimate the savings on any existing or planned 
system. 





Dorex activated carbon eatin in air ct. 
One of the 30 installations in the 
Criminal Courts Building, New York 


For full information and quotations on Dorex Equipment, 
call the nearest District Representative or write Dept. D-1 


W. B. CONNOR ENGINEERING CORP. 


AIR DIFFUSION AIR PURIFICATION AIR RECOVERY 
114 East 32nd Street New York 16, N. Y. 





Ma RTOCELLO 


Products are fully 

















ATOMIZING SPRAY NOZZLES, SPRAY POND NOZZLES, 


and CONDENSER WATER DISTRIBUTORS 
For Vertical Shell and Tube Ammonia Condensers 


panzoceilo RAY NOZZLES are with ision and 

which has ‘fas been, thoroughly tes tested “tor maximum results ond dura- 

bility, 4 hey are usranteed to give satisfaction ul, efficient results 
isresty epae Golesting the proper number, type and size of Nozzles 

suitable for your installation. 

THE MARTOCELLO CONDENSER WATER DIeTEInO TORS are now 

as standard by — Engineers in = came ne thet 

oe lave Operating and Minimum Power Cost Cost 
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Heating, Ventilating and 


‘tured in the March issue of Weather Magic, 


ket around the end of each pipe, is described a: 
trated in a 16 page catalog (No. 418B) 
| Dresser Mfg. Div., Dresser Industries, Inc., 490 
| Ave., Bradford, Pa. Standard fittings, which a) 
able in sizes from % to 2 in., are said to be suit: 
| use on pipe lines carrying oil, air, gas, water, | 
sure steam, gasoline, and many chemical produ 


ase me¢ 


Fuel Units for Oil Burners and 
Variable Speed Control for Blowers 


No. 6160—Webster Electric Co., S. W. 
& De Koven Aves., Racine, Wis., has issued a 
containing a number of bulletins which illust: 
describe the company’s line of fuel units 
burners. These include single and two stag: 
regulating valves and strainers, ignition trans! 
and special replacement fuel units designed 
number of well known oil burners now use: 
sively. Several bulletins are included whic! 
the “Thermodrive,” a variable diameter pulley for ys 
on blowers in forced warm air heating and :; 
ditioning systems. The diameter is varied b) 
of thermostatic bellows. 


Corn ® 
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Air Conditioning 

No. 6161—A discussion of coil 
around reheating in air conditioning systems is fea 
the house 
organ of the Trane Co., La Crosse, Wis. In this systen 
warm air is first passed through a precooling coil. The 


selection for ry 


Ins 
} 





water, which has been warmed by the air, is used t 
reheat the air from the dehumidifier coil. Also men- 
of fate A—High 

o, Gn ven a 1 

| process lea 15 
2 B—Low pressurr 
heating lo 
C—Steam pressur 


of Uniform Steam Pressure 


ASK ANY BOILER OWNER what he considers th 
prime requirement of any steam boiler. His answer 
will be: “Uniform steam pressure.” 

THATS WHAT A STEAM-PAK GIVES YOU: th 
modulating system continually adjusts the firing rate 
to the load demand. Pressure remains steady. 


NOT ONLY THAT York-Shipley backs 


anc 


Dir 


ang 


the or | 


product with a distribution plan which utilizes loca! 
distributors, whose engineering staffs size and instal! 
the job . . . and keep it in trim year after year. 


o] EAMeeAK 


GENERATOR 


ist 

dus 

READ THE STEAM-PAK STOR) 
IN CATALOG ID-46-1D 
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Sioned are installations of the company’s heating equip- 
ment and other products in a motor bus terminal, a 
boys. military school, offices, and industrial plants. 

“How to Control 

‘Radiant Heating 


No. 6162—A 20 page booklet, How to Control Radi- 
Pant Heating, has just been published by the Johnson 


Bservice Co., 507 E. Michigan St., Milwaukee 2, Wis. REGISTERS aad 
> After briefly describing the various types of radiant 
heating systems, which are commonly used, the booklet GRILLES 


stresses the control problem caused by the inherent 
thermal inertia of the system. This is especially pro- Shown above are Auer "7000" Airo-Flex adjustable-fin type 

wall register, and also the DuraBilt cross-bar, interlocked con- 
struction, floor register. Below are shown a few typical Auer 































nounced where coils are embedded in slabs of concrete. 







To anticipate heating demands and to reduce wide tem- stamped metal grilles. Auer offers dealers and contractors a 
perature fluctuations, it is recommended that the pri- most complete line of registers and intakes for modern warm 

. a } air and for air conditioned systems, and grilles for all purposes 
mary control of radiant systems be based on changes Featuring adjustable and air directional models, as well as new 
in outdoor temperature. It is pointed out that when the style gravity types—Auer can supply ALL your register needs 





economically. Auer Registers are stocked by leading jobbers 


primary ¢ is based on changes in outdoor tempera- ; 
primary control is ba - g ‘ r temper Write for complete Auer Register Book—or Grille Catalog ""G 


ture, the interval of time between the addition of hot 
water to the panel coils and time the panel is actually THE AUER REGISTER COMPANY 
warmer, is, to some extent, matched by the time lag 3608 Payne Ave. Cleveland 14, Ohio 
which occurs between the time the weather tempera- 
ture drops and the time this effect is transmitted 
through the building structure. 

For closer control of space temperature, more elabo- 
rate control systems using room thermostats as sec- 
ondary controls are discussed. 























Instantaneous Water Heater 








No. 6163—-Capacity and dimension tables, which are 


Peerless 
Vertical Centrifugal : 


Pumps 


Fe ee 


for better hose connections 







nf 100 to 5000 g. p. m. 
£15 to 100 foot head 
oe @ Peerless Vertical Centrifugal 






Pumps are intended for general 
pumping purposes. e They are 
built in both the Close-Coupled 
and Submerged types. The Sub- 
merged type is furnished with 
either top or bottom suction. 
Direct connected electric motor, 
steam turbine or engine drive, Close-Coupled Type 
either direct or through right 

angle gear, e These pumps are successfully applied to sumps 
or drainage or wherever it is necessary to move large quan- 
tities of water at comparatively low lift. e Installation space 
is reduced to a minimum, of paramount importance in in- 
dustrial installations... Extremely economical to operate 


_ PEERLESS PUMP FACTORIES 
DIVISION ANGELES 31, CALIFORNIA 
Food Machinery 


tos 
30) West Avenue Twenty-six 
QUINCY, RL. * CANTON 6, OIG 





























FIRST LATCH WITH 
THUMB AND FINGER | 
= 


SPEED CLAMP ADVANTAGES 


1 One piece, ratchet type design. 5 Uniform, leak-proof grip. 
2 Made of tempered spring steel. 6 Light weight—tow profile. 

3 Easy to install or remove. 7 May be used over and over. 

4 No sharp, protuding parts. 8 Sizes from 4" to 1-%" 0.D. 


TINNERMAN PRODUCTS, INC. 
Manufacturers of Patented Speed Nuts & Speed Clips 
2018 FULTON ROAD, CLEVELAND 13, OHIO 


- Speed Clamps 
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IN STEAM OR 





We Offer You RYDAL SERVICE 
—an Unusual Service! 


We clean the INTERIOR of your entire 
heating system—boilers, pipes, condensers, 
turbines, traps, etc. thoroughly, scientifical- 
ly, and economically. We restore original 
operating efficiency to your power system 
by removing sludge, grease, oil, and all other 
foreign matter. We use “RIDSLUDGE,” 
“BOYLOUT” and “PROTEX”—all neutrals 
—harmless to metals, for positive results. 


“Rydlyme” for successful scale removal. 


We have served for years nationally 
known accounts. Rydal Service is guaran- 
teed to SATISFY—the more difficult the 
job the better we can serve you. 


Write for literature or CONSULTATION 
service today—no obligation of course. 


PHONE RANDOLPH 7100 


APEX ENGINEERING COMPANY 


Chicago 6, Ill. 


Suite 200 


205 W. Wacker Drive 


HOT WATER SYSTEMS 





THE UNIONS 
WITH THE 
RECESSED 

BRASS 
SEAT 





JEFFERSON SPECIALTY UNIONS 


Effect Big Savings in Labor 


J eters Union Tees with union on the outlet assure 
labor savings and better piping jobs because they take the 
place of an all-female union, two nipples and an ordinary 
tee. Three joints are thus saved. Available in All-Female 
and Male and Female threads. 


The brass seating in these and al! Jefferson Specialty Unions 
is an exclusive feature which, located in a recess away from 
the runway of the fitting, leaves a straight bore assuring 
unrestricted flow in the pipe. 


JEFFERSON UNION CO. 


601 West 26th Street, New York |, N. Y. 


Factories at 


Lexington 73, Mass 


Lockporh NY 
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augmented by diagrams of typical hookups a 
pertinent information, are contained in a new d 

(No. 18-T-45) on tankless water heaters issue: 
Heaters, Inc., 342 Madison Ave., New York Cit 

able in four standard sizes, these heaters are a 
tested for 300 psi in coil and 60 psi in the she |p, 
sure drop is approximately 10 psi at 180 F : 


Nickel Alloy Steels 

No. 6164—A new valve steel for impact st) 
low temperatures, developed by the Crane ( 
high Ni-Cr steel alloy suitable for boiler desca 
ations, developed by Worthington Pump and M 
Corp. and the Lebanon Steel Foundry, are a: 
numerous products and applications of nickel st 
which are described in the March issue of Ni 
Topics, the house organ of the International N 
67 Wall St., New York 5, N. Y. 
Oil Burner 
ignition Insulator 

No. 6165—Bulletin No. 745, describing t} 
“AlSiMag 42” for oil burner ignition insulat 
been released by the American Lava Corp., Chatta: 
5, Tenn. The electrical and mechanical charac 
of this material are covered as well as the vari 
ard and special sizes which are available. Th: 
tors, which are approved by the Underwriter’s | 
tories, are designed for use with electrode assen 
employing transformers rated at 12,000 volts s 
or with transformer secondary assemblies 
15,000 volts with the center tap grounded. Othe) 
insulators with a higher puncture rating are ava 
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tion of a venette Wheel. 
The blades are formed i 

rigidity. The blade slots in the ste 
discs are die cut to en 
spacing of the blades. 1 
riveted to the back plate; 
blades are inserted int 

After the blades are spot welde 
plate the tips are pressed thrut 

inlet disc, then rolled down ag 


The Inherent Spring of the 
Blades Keeps Them Tight. 
Because of This Construction, 
Janette Wheels have given ove 
19 years of universal satis{actios 

to internationally know: 
turers of coal stokers, blowe 

equipment, air cooled engines 
superchargers, , dust collectors, cd 3 
fire detection apparatus. It Will Pay You 
to Give Janette Blower Wheels a Tri# 


May We Send Literature? 


ph. 5 to 12 in. 
These Illustrations Show 
N the Patented Construc 





Janette ey Compan 


roe Si Chicage 0 
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‘tt verhead Blower Units 


No. 6166—Overhead blower units for low tempera- 
re cooling are described and illustrated in a new 
2 page catalog (No. 110) issued by the Rempe Co., 
> N Sacramento Blvd., Chicago 12, Ill. Recommenda- 

egarding air velocities and sizing of units are 


ons 
cluded. Units are available for use with sulphur di- 
Bvide, methyl chloride, “Freon,” anti-freeze solutions, 
mmonia and brine. 


ropeller Type Fan Blades 

No. 6167—The Torrington Mfg. Co., 70 Franklin St., 
‘orrington, Conn., has issued a catalog covering the 
ompany’s line of propeller type fan blades. Specifica- 
‘ons and performance data on two new 24 in. fans in 


Bie 4 blade “Standard” design are among the 134 fans 


ranging from 3 to 48 in. in dia.) listed. Both NEMA 
nd NAFM performance ratings are given. 


rotective Coatings 

No. 6168—Organic Protective Coatings and Their 
erformance on Electrolytic Tinplates is the subject of 
folder published by Watson-Standard Co., 225 Gal- 
eston Ave., Pittsburgh, Pa. Prepared by C. H. Groff 
nd I. R. Messer, the folder outlines variables which 
ffect properties and performance of electrolytic tin- 
Tables and charts of various tests are included. 


mall Solenoid Valve 

No. 6169—Sectional drawings, mounting diagrams, 
nd other detailed information are included in a bulletin 
overing the “V5-100” solenoid valve manufactured by 
lied Control Valve Co., Inc., South Norwalk, Conn. 















The Hartzell fan line 
for 1946 is completely 
new—a result of twenty 
years of air-movement experi- 
ence and four years of intensive 
engineering research. So improved 
is oir-delivery per power dollar that 
@ new age in air-movement is established. 
Free air delivery is definitely stepped up. 
Efficiency is carried twice as far up the pressure 
scale, in many sizes. Certified air delivery tables 

in ovr new Bulletin 1102 prove these facts; the same 
| bulletin describes the new Hartzell propeller-and-ring 
combination which makes them possible. Bulletin 1102 is free. 


Send for it today. 
LM /, 
| 


PROPELLER“ FAN CO. 


PIQUA OHIO 


’ 
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COLD PIPE, CONDUIT and 
TUBE BENDING MACHINES 


12 


plants and thousands of others. 
also in industrial conversion. 


12,000 


customers — and | 
more—can testi- 
fy to the indis- 
pensability of 
American" ma- 


chines. Here are 


a few users: Bureau 
of Ships, Wash., 
D. C.; Henry J. Kaiser Co., Calif:; Pacific 
Bridge Co.; Bethlehem-Hingham Shipyards; 
Hercules Powder Co.; Stone & Webster; 
E. |. Du Pont de Nemours & Co.; Crane Co. 


types from which to select; hand operated capacities:- 
V4 to 6” inclusive; motor operated:- 2 to 8” inclusive. 
Now indispensable to contractors, shipbuilders, ordnance 
These machines are essential 









Quick 
Deliveries | 
17 FURNACE ST., 


POULTNEY, VERMONT 























TYPE R AIR 


AlcilAl DIFFUSERS 


FOR DIFFUSION PATTERN CONTROL 


Perfect diffusion of air into all parts of 
odd-shaped rooms is available only with 
Agitair Type R Air Diffusers. And you don't 
need to mount type R in the center of 
the space. 

That's because Agitair Type R, assembled 
from standard parts to any pattern de- 
sired, can divide the incoming air into one, 
two, three, or four streams, and diffuse 
these streams into the room in exact pro- 
| portion to the areas they serve. Tempera- 
| ture differential and duct velocity are dis- 








sipated rapidly, noiselessly, draftlessly. 
Get the facts from Air Devices, Inc. 











Mn eet 


AIR DEVICES, INC. 17 EAST 42nd STREET NEW YORK 17, N.Y 
21-F 
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. | Soft seats and the use of stainless steel for - 
Why clinch, stake or weld ? | coming in eontact with the media are feature ; 7 
Just snap in 4 latching sPErpD NUT | Pipe connection size of the unit is ‘¢ in. . 





A SPEED NUT CASE HISTORY 


used a battery of ma- - y; rga 
but th uire nsive equi) floor . . , - 
chines to clinch nuts in dl Udell Ee a | published by Armstrong Machine Works, 874 Maple & 
place for assembly of in- oa o pe : vie SI. 
or welder and carefull . . . 
Py gene — d Three Rivers, Mich. Installations of other duct 
b Aine... to bh With Latchi Speed N panels . 
die the large stampings stay on on Rg FS Speed Nuke are such as steam traps and purgers for noncondensab) 
que — a This snapped in by hand. They hold firmly in roy fri 5 ae svstems. are deacrit ; 
headiing meant frequent place until l the screw is driven from oppo | gases in refrigeration systems, are described 1 illy 
site e reover, y provide a spring < 
Lis kh tension lock that vibration won't loosen. | trated. ; 
tapped. e've many types % 
30 self-retaining Speed S ts to reduce the cost of 2 : 
Nats ore tow snapped ia Blind Toeation late cing. Weil be glad to Sun Ray Direction Finder 
place by Saad of eac show you how y can er your costs. . “ca »” ; ae ; 
fm Send details today. No. 6172—The “Solarmeter,” used for finding th 
count aaeadiiedan TINNERMAN PRODUCTS, INC. | direction of sun rays at any hour of the day, is describe 





much less time, machines 2018 FULTON ROAD, CLEVELAND 13, OHIO 


eliminated and costs sub- 
stantially reduced. 


Speed 


MORE THAN 3000 


raeswv?rerset#trft Terteauwe 








Find Out How This Water Treat- 
ment Formula Can Remove Costly 
Scale and Slime in Your Equipment 


@ If scale, slime, rust, sling are clogging 
up the lines of your coo towers, con- 
densers and hot water heatin equipment 
look into the advantages of SOL-VET "08". 
SOL-VET euarten, highly recommended by 
leading en, offers you the facilities 
of one of equipped water labora- 
tories in the United ¢ States. Thorough test- 
ing of your water can help determine the 
rae RA — L will 
rev oggin uipment capac- 
hy, save neediess shutdowns for overhaul- 
ing. Write today for complete data on 
SOL-VET service with free analysis and 
recommendations for your =< ¢ prob- 
lems of removing scale and d 
Remember that if you find jy “os" 
is not exactly as a age ee used 
according to instructions, and full commene 
report is given within 30 days from d 
S —v money wil! be = Be 


ANDERSON-STOLZ 
1731-33 Walnut Street ° 
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There are a lot of to attach nuts to : » 3 . 
A truck manufacturer sitaniioes al auntie he hod meenne | are featured in the No. 1, 1946, issue of the ho 
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valve which is designed for pressures up to 59 , 


Stainless Steel Bellows 


No. 6170—The use of stainless steel bellows ». o 
izers, compensators, expansion joints, flexible co» ect, 
' and in valves, vapor and steam traps, thermo 


_ struments and other industrial applications is «>. rib 
and illustrated in a new 12 page booklet (No. ssp 
issued by Chicago Metal Hose Corp., Maywood. g 


cification charts and other pertinent data are | )¢! 


Steam Traps, Humidifiers 
And Refrigeration Purgers 


No. 6171—Tips on installing steam type humidife 


and illustrated in an 8 page pamphlet issued by R. ¥ 
e Justice, Box 122-D, Belvedere, Marin County, Calif 
Auls The device may be used to orient wings, walls, glaw 
SmAPES AMO 81208 nnn areas, etc., and may also be used -to modify heatig 
wp epaereuitnes and cooling load calculations for parts of building 
affected by solar heat. 


CLOGGING 
WORRIES 


on Cooling Towers 
and Condensing 









































Units with... 
SOL-VET 
wW ” Ve Luxe type WK Pressure bw 
# 8 Actuated Water Regulating ox 
Valves for Freon, Sulphur sp 
or Methyl, are pilot oper wt 
ated, modulating. Standard 
GUARANTEED EFFECTIVE adjustable opening range 
if you find SOL-VET "08" not from 50 to 150 lbs. Factory 
exactly as represented, when set to open at 90 pounds. N 
used according to instructions Precision engineering and 
and full, accurate report is individual testing for low : 
given within 30 days from date cost, satisfactory perform- 
of purchase, your money will ance. Available in sizes of v 
be refunded % to 2 inches FPT. Simple 0 
adjustment—easily serviced F 
8 
GUARANTEED HARMLESS 
when used as directed, to all Other uses and types are also avatable. . 
water conducting materials In n 
water cooled equipment. b 


CORPORATION 


Kansas City 8, Mo. 









2100 INDIANA AVE. CHICAGO 16, ILL 
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“COOLSTREAM 


. E eenen Ga a. | 


TOIT 
=, COMPOUND 


Sori ¥ é 
Os) Wailea aelais 
. 
. y FOR ALL THOSE PIPE INSTALLATION 
AND REPAIR JOBS 


Always Ready For Instant Use 


ECONOMICAL 
HANDY ... CLEAN 


Tested and Fully Ap- 

»\. proved by Independ- 
ent Laboratories 
and Industry. 

NO MESS 


NO BRUSH 
NO WASTE 


NO LEAKS! 
Just rub 3 or 4 strokes 
ocross pipe threads. It 
spreads and fills threads 
when turned, 





EATURES 2 
Withstands gasoline, 


oil, butane, propane, 
Freon, air, water, 


steam, acid, gas, brine. 


Lubricates and completely 
seals pipe joint threads, 


nuts, bolts, gaskets, turn- 
buckles, etc, 


Contains no lead. Contains no in- 
jurious ingredients. 


ake Chemical C, 


2 N. WESTERN AVE., CHICAGO 12, ILLINOIS 


ASK YOUR 
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sizes now available 


Twelve ¢ trom die charges: 


These sections are formed 
cold... dimensions are 


uniform. 
Write for folder giving full 








Commetitiue in Ginst Cost. 
Much Lower in Dina 


THERM-O-TILE 


Reg. U. S. Pat. Off. 


Underground Pipe Conduit 


H. W. PORTER & CO., INC., 
822-H Frelinghuysen Ave., Newark 5, N. J. 


spective underground 


[} Enclosed is a sketch of a pr 
pipe 

C] We shall be glad to have your quotatior 

() We shall be glad to have your comments 


Please send representative 


Fill in 
Clip Out 
and Mail 


[] Please send Bulletin 381 
Name 
Firn 


Street 














Eliminate Costly Shut-Downs 


From Leaky Water Lines 


by aLnG KEY-TITE 
—) PIPE JOINT COMPOUND 


bL 






















Key-Tite Pipe Joint Com- 
pound will eliminate shut-downs 
due to faulty connections on lines carrying 
water, gas, low-pressure steam, etc. 






Key-Tite is economical to use because it goes 
several times as far as ordinary pipe dopes. Joints 
sealed with it will not leak again, yet, can be easily 
opened because this compound will not freeze the 
connections. Key-Tite does not settle in the can and 
always retains its plastic qualities and full body — 
it contains no lead nor lead substitutes and will not 
affect the taste or odor of potable liquids. 


Send for Free Sample! Put Key-Tite 
to the test in actual service. We'll 
gladly send you a free sample. 


rf : 
inpeiniy t 


617 MeCasland Ave., East St. Louis, ill, NOMPOUND J 
i 





































PERFECT CONTROL 


Timing control for Power machinery ... Motors... 
Generators... Radio and Electronic Circuits... 
Industrial process timing... Radio tube preheat- 
ing... Signalling circuits...etc. Time delay ad- 
justable—a fraction of a second to several minutes. 
Information and literature on request. 


AGASTAT 


Electro-Pneumatic TIME DELAY RELAY 


v v 
ELIZABETH A G A NEW JERSEY 


AMERICAN GAS ACCUMULATOR COMPANY 








| standard for testing and rating convector 






















Suppliers of Nickel 
Alloy Parts Listed 

No. 6173—The International Nickel Co., « 
New York 5, N. Y., has published a 44 pa 
How to Find Long Life, which lists the 
“Inco” nickel alloy parts and accessory 
Listed are 188 separate items, ranging 
tower packing to nonsparking safety to 
name and address of each manufacturer is 
Testing and Rating Convecters 

No. 6174—In the March issue of the | 
published by the Modine Mfg. Co., 1772 
Racine, Wis., the history and development 
methods used for rating convectors and r; 
gether with a discussion of the adoption | 
ings, serve as an introduction to a short 
the work which has been done by the Co: 
Code Committee in preparing a proposed 


DP 


Thermometers and Hydrometers oe 
No. 6175—The Gotham Instrument Co., | 

St.. New York 12, N. Y., has issued a 

(No. C-51) covering the company’s line of « 

thermometers and hydrometers. A number 

thermometers are offered in various temperat 

between —70 and 950 F. According to th 

turer, all hydrometers meet API scale requiren 

other standards. They are designed for many speci 

uses. 


rayil 





THE EVIDENCE 15 NEAR YOU 


, 
a 


ECAUSE so many Brownell boiler: 

and stokers have been installed du: 
ing the last 90 years, your local agent ca 
show you Brownell installations in actual 
service and enable you to secure first-hand 
evidence from owners. Base your decisio 
upon what you see and hear, but bear in 
mind that you will obtain the benefit o! 


important improvements in the latest 
DEE 


é 


Brownell equipment. 


If you do not know the name of the 
Brownell agent in 
your vicinity, write Ag 


us, 


THE 


Brownell 


COMPANY 


408 N. Findlay St. 
Dayton 1, Ohio 


Brownell Boiler and Stoker as « 
Unit—the Ideal Installatwn 
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PRAY NOZZLES 
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*hatever the application, whatever the 
pe spray nozzle required, selection of 
e exact nozzle is now an easy job. The 
raying Systems catalog gives com- 
ete specifications on thousands of 
utle types and sizes. See how the right 
mle can improve your Operations. 
‘rite for Catalog No. 22. 


“ey SPRAYING SYSTEMS COMPANY 
4033 Westlake Street * Ch > 24, Illinois 
. SPECIALISTS IN THE DESIGN AND 








cA MANUFACTURE OF SPRAY NOZZLES 


The Sensational New 





(VAR—NAY—DOE) 


NO BUZZ~ NO BLAST - NO BOTHER 


A TRIUMPH IN 


‘ Cools large rooms with 

astonishing ease — more ef- 
= fective than three ordinary 
“fans — seven times more 
circulation—33°% more 
penetration — greater re- 
bound effect—all at requ- 
lar r.p.m. Vornadofan makes 
- your installations superbly 
= ‘ efficient. 


MODEL 12R1 
"ROOMETTE" 

















MODEL 12D! 
DEBONAIR" 

















There are no standards for 
comparing Vornadofan—so 
see a demonstration! Avail- 
able in 15 models. 


SEE YOUR DISTRIBUTOR 
OR WRITE DIRECT 





















DIVISION OF 
O. A. SUTTON © CORP. 
_ WICHITA.KANSAS 
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Millions of Steel 


JIFFY CLIPS 


Serving the Electrical Industry 


—_—~., 





Specify é, 
MINERALLAC 


HANGERS, CLIPS, STRAPS AND BUSHINGS 





Expert design, choice ma- 
terials and controlled man- 
ufacture have built “‘top- 
service and longest life" 
into Minerallac Electrical 
Specialties. That's why the 
electrical industry ‘prefers 
Minerallac”™ ...In steel and 
Everdur for hanging pipe, 
conduit, BX cable, etc. 


Send for new literature and prices. 


MINERALLAC ELECTRIC 


COMPANY 
25 NORTH PEORIA STREET—CHICAGO 7, ILLINOIS 


MINERALLAC 





We have built, are building, and shall 
continue to build all types of custom- 
made coils for air conditioning and re- 


frigeration equipment. 


It will cost you nothing to ask us for a 


quotation on your requirements. 


SWAN ENGINEERING CO., INC. 


28-58 Nelson Street 
Bloomfield, N. J. 
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Another Phillips Product 
. « « PILOT OPERATED 
LIQUID CONTROL VALVE 


May be piloted by either 
float, thermal or electric 
valve. 





The Home of Phillips 
Regulating Valves and 
Float Controls 


Established in 1929 


The recognized higher efficiency 
rate of a flooded operated 
evaporator in a refrigerating or 
air conditioning system is further 
emphasized when the evaporator 
is used in conjunction with Phillips 
Float Controls. Maximum B. T. U. 
transfer is assured. These controls 
respond so instantly to any wide 
variations in load that their use 
is indicated on practically all 
installations. Available capacities: 
Freon, 20 to 500 tons; Ammonia, 
1 to 2000 tons. For high or low 
side applications. Write for NEW 
Bulletin. 


" A. PHILLIPS & nnboeathpnote 





CARROLL AVE CHICA 


























































IN A FEW WORDS 
WHY 


AT-A-GLANCE 


GAUGES 

Lead in their field 
Simple Sturdy Construc- 
tion 

Adjusted at factory to fit 
all tank sizes — made to 
individual specifications 
Listed as Standard by 
UNDERWRITERS LAB.- 
ORATORIES 

Easy to read 
AT-A-GLANCE 

Easy to install 

Leak proof fool proof 


AT -A-GLANCE 
GAUGES can be 
purchased from job- 
bers throughout the 
United States and 











Canada. 


Write for complete 
details today. 


KRUEGER SENTRY GAUGE COMPANY 


Green Bay, Wisconsin 
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Tube Cleaner 
For Gas Mains 

No. 6176—A unique method, developed by a \ 
gas company, for replacing worn out gas mains js 4 
scribed in the 1946 Spring issue of “‘Powerf...” 
house organ of the Elliott Co., Jeannette, | 1 
method consists of attaching an air-driven m 


suitable cutting head, to copper tubing. The cv tey a 


tubing are pushed through the old pipe and t! 
diameter tubing is connected to the gas sys 
permanent installation. The method is said to 
much digging. 


Underwater Cutting and Welding 


No. 6177—Metal and Thermit Corp., 120 Broadway 
New York City, has issued a 10 page booklet inde 


water cutting and welding. The arc-oxygen process { 


cutting steel under water and for cutting cast iron ay 


high alloy steels in the open air is described and , 
siderable working data.and procedure inforn 

given. In addition “Murex 
cutting light gage materials under water are covered 


Valves and Fittings 


No. 6178—Manufacturing procedure and the varioy 


phases of production used in making malleable in 


unions and union fittings, together with a descriptig 
of the company’s line of standard iron body wedge ga 
valves are contained in the Vol. 6, No. 5, issue of ¢ 
New York 17, N. ¥ 
Valves of the nonrising stem type a 


Walworth Co., 60 E. 42nd St., 


house organ. 


the outside screw and yoke type in both all iro: 
bronze mounted design are discussed. 


Just use it once— 
The Alnor Velometer 


gives you instantaneous, direct readings of air velocity in 
feet per minute. Hold it in the air stream for low range 
readings; use the tube-connected special jets for high rang 
readings or inaccessible locations. That's all there is to 
it, and once you use the Alnor Velometer you wil! never 
tolerate other methods. 

The Alnor Velometer is built in several standard range 
from 20 fpm to 6,000 fpm, and up to 3 inches static or tot# 
pressure. Special ranges available as low as 10 fpm, and 
up to 25,000 fpm and 20 inches pressure. Write for 
Velometer bulletin. 


ILLINOIS TESTING LABORATORIES, INC. 


420 NORTH LA SALLE STREET 
CHICAGO 10, ILLINOIS 


Heating, Piping & Air Conditioning, Ma) 
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@ THE POWERS REGU- 
LATOR CO.,2759 Green- 
view Avenue, CHICAGO. 
Offices in 47 Cities. 
See your phone book. 43 






WRITE FOR 


TEMPERATURE 


and 


HUMIDITY CONTROL 






PPLICATION: 
or squaring, burr- 
ng, flaring and bead- 
mg ferrous and non- 
errous tubing ¥ to 
inches OD. 













COMPLETELY AUTOMATIC 


EATURES: New Model 3CP is completely auto- 
hatic and will handle ferrous as well as non-ferrous 
' bing in all four operations. Operator places tube in 
position and presses control button, and automatic 
ction begins. Uniformity of finish can be maintained 
definitely to exact predetermined specifications. 


QUIPMENT ALSO AVAILABLE FOR BENDING STEEL FURNITURE 


EONARD PRECISION PRODUCTS CO. 


100 LARSON AVENUE + GARDEN GROVE + CALIFORNIA 
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The No-Stain 
Pipe Joint Cement 


Using Rutland Pipe Joint Cement saves a lot of clean- 
ing up afterwards. It does not stain hands or fixtures. 
Also, Rutland seals joints tightly and lasts indefinitely 
—but always leaves pipes easy to disjoin. Remains 
soft in can. 


Mail post card for free sample. Rutland Fire Clay 
Company, .Department H-33, Rutland, Vt. Alse 
makers of Rutland Retort Cement, Furnace Cement, 
Asphalt Paint, Concrete Patcher. 
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How You Can Use 
ApEco Photocopying! ~ 


*PHOTOCOPYING: The new low-cost, error-proof 
way to make accurate, permanent copies of any- 
thing—quickly and easily—right in your own office. 


. Inventories Plans 
Check this partial list: Financial : Maps 





Letters Clippings Data Work Sheets 
Charts Invoices Specifications Tax Ma- 
Blue Prints Receipts Contracts terials 
Pictures Orders Tracings Claims 
Valuable Checks Reports Legal 
Papers Diagrems Records Documents 


AMAZING NEW UNIT... 


SR Nee 


y 
& PHOTOEXACT 


¥ AMERICA’S MOST WIDELY 
a! USED PHOTOCOPY EQUIPMENT 
* 


Over 100 other Uses! 


These are just a few of 137 
uses reported by executives. 
Versatile APECO fills every 
copying need ... means big 
savings for you: 

Save time! APECO makes 
photocopies quickly—at 1-a- 
minute speed. Save money! 
APECO turns out permanent 
copies at cost less than a phone 
call. Save labor! APECO cuts 
typing and drafting time... 
needs no checking. No dark- 
room or technical knowledge 
necessary ... any boy or girl 
can operate APECO. Check ( /) 
your uses! Then find out how 
APECO can serve you! Get the 
facts, TODAY! 


Clie This Addl 


FILL OUT AND MAIL FOR 
as 





BRR. oo co cb acécconcsceesocedés 
CITY & STATE... .ccccccccsscceces 
Mail to 
AMERICAN PHOTOCOPY EQUIPMENT CO. 
2849 N. Clark St., Dept. 

Chicago 14, Illinois 
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Welded Louvers 
No. 6179—A new ventilating louver, featuring a one 
piece frame and welded louver blade construction, is 
described in a pamphlet issued by the Swartwout Com- 
pany, 18511 Euclid Avenue, Cleveland 12, Ohio. This 
product is designed for ventilating attics and under 
roof spaces. One model is offered specifically for new 
buildings. The weather baffle flanges are covered by 
the siding, and the louver is attached outside the sheath- 
ing. Various sizes are included in the line, as well as 
types for installation on old or completed buildings. 





Forced hot water heating 
for radiator, convector, 
unit heater, baseboard 
and radiant panel sys- 
tems. 
Woter Heaters for home 
and industry 


BELL & GOSSETT CO. 
Morton Grove, Ill. 
Dept. N-5 











Welding with Powdered Metals 


No. 6180—Welding equipment designed tv 
dered or finely divided metals, which, toge: \¢, 
suitable fluxes, are projected through the { 
onto the work surfaces, are described and ill 
a 4 page pamphlet issued by the Powder We! 
Kent Ave., Brooklyn, N. Y. According to th 
turer, positive control of all operating co: 
provided by this equipment, which is said to | 
for hard surfacing, brazing with powdered « 
facing with many plastics, synthetics, ename! 
coatings, and metal spraying. 


MOREY eFioat va\y: 


DESIGNED for Evaporative Covlers, sma) 
Cooling Towers, Stock Feeders and may 
other uses. Morey Float Valves a 
simple in operation, easy to clea 
Made of corrosion-resistant material 

%” pipe connection. Usual! trad, 
discounts. Send for sample. Dj. 
tributors and Jobbers W ante: 


DAN MOREY 


814-816 S&S. Rebertsen Bivd 
LOS ANGELES 85. CALIFORWu 






























LIST 
PRICE 


$2.00 


























TEMPLETON RETURN STEAM TRAPS 


for Pumping Boiler Feeding, Draining, Hecting an 
Vacuum Lines 

Pumps Water at any tem- 
perature or pressure. 
Open float cannot burst or 
waterlog. 
Valves and Seat Bronze or 
Stainless Steel. 
Sizes 1 in. te 4 in. inlet and 
outlet. 
Capacity 2500 lbs. to 60, 
000 ibs. water discharge 
per hr. 

Ask for catalogue and prices 


TEMPLETON BROS., INC. 
699 Main St. Walpole, Mass. 






















JUST OUT! NEW FROM COVER TO COVER « 1280 PAGES « FULLY ILLUSTRA 


4 BOOKS IN ONE! 
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Repair of 
1. Household Refrigeration 
2. Special Refrigeration Units 


AUDELS 


RIGEH 


4. Air Conditioning Systems 





4. COMPLETE 


PAY ONLY $1 A MONTH and Air Conditioning Systems. 
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eerere eet /EFRIGERATION 


ANSWERS YOUR QUESTIONS 
Covering: Basic Principles, Servicing, Operation, 


3. Commercial and Industrial Refrigeration 


A gold mine of essential important facts for 
ENGINEERS, SERVICEMEN and USERS. i 
Here you have at your fingers’ ends a Complete J ame 
Library in ONE VOLUME, the necessary data you 

have been looking for on: MODERN UNITS, SYS- J rcaress o--+--------------- \ro---- 
TEMS AND MACHINES, REFRIGERANTS includ- 
ing Freon, Quick Freezing, Lockers, Water Coolers 











AUDELS 


and AIR CONDITIONING GUID 


ASK TO SEE IT! 


To get this information for yourself, mai! coupe 
today. No obligation unless satisfied. 
Pease eseae2eeeeeen 


AUDEL, Publishers, 49 W. 23rd St., New York 10, 


AUDEL REFRIGERATION GUIDE for free examination 
| Fes = g 1 in 7 days; then remit $1 monthly until pred 
paid. will return it. 


Heating, Piping & Air Conditioning, ay i 


